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Preface 


12 1928 Congress passed the McSweeney-McNary Forest Research Act 
authorizing a comprehensive survey of the timber supplies in the 

United States. Responsibility for this survey was assigned to the 
Forest Service of the Department of Agriculture. The work in Montana 
has been under the direction of the Northern Rocky Mountain Forest 
and Range Experiment Station. ‘This is a report on the findings of the 
Montana survey. 

The job of inventorying the extensive forest of Montana and col- 
lecting growth and drain information was begun in 1934. Before its 
interruption by World War II the survey was completed for that part 
of the State west of the Continental Divide and in four counties east of 
the Divide. Field work was resumed in 1947 and completed in the 
fall of 1949. 

The inventory, growth, and drain figures presented are the first 
based upon a complete systematic survey of the timber resource in 
Montana. It is hoped that these data and the analysis in this report will 
help increase the contribution of this timber resource to the economy 
of Montana and the United States. 
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The Facts In Brief 
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How much of Montana is forest? 


One-fourth of the State, or 22,359,000 acres, is 
classified by the Forest Survey as forest land. The 
total area of the State is 93,642,000 acres. Fifty- 
eight percent of the forest area lies in the one-sixth 
of the State that is west of the Continental Divide. 


How much of the forest is suitable and available for 
timber production? 


Seventy percent of the forest land, or 15,756,000 
acres, is “commercial,” i. e., suitable and available, 
now or prospectively, for the production of timber 
for industrial use. This represents about 314 per- 
cent of the total commercial forest in the United 
States. 


How much saw timber is there? 


Montana’s commercial forest contains 56 billion 
board feet of timber, likewise about 314 percent 
of the national total. Approximately half of the saw 
timber is of two species: larch and Douglas-fir. 
Ponderosa pine, Engelmann spruce, and lodgepole 
pine are other important species from a quantity 
standpoint. Seventy-one percent of the saw-timber 
volume is west of the Continental Divide. 


Who owns the forest2 


Seventeen million acres, or 76 percent of the total 
forest area, is publicly owned or managed. The 
national forests alone include 13,923,000 acres of 
forest. Public agencies manage only 69 percent of 
the commercial forest. Seventy percent of the cur- 
rent saw-timber 
managed. 


volume is publicly owned or 


Flow fast is the forest growing? 


For the primary growing stock, that is all trees 
5.0 inches and larger, the annual net growth is 241 
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million cubic teet. ‘The net saw-timber growth is 
606 million board feet a year. 


Ts the growth rate satisfactory? 


No, not from a long-time standpoint. ‘The net 
growth on primary growing stock amounts to only 
15 cubic feet per acre a year. It should be possible 
to double this rate. ‘The saw-timber growth 
amounts to only 38 board feet per acre a year, com- 
pared to a potential of 85 board feet. 


Flow can growth be increased? 


Gross growth can be increased by restocking 
deforested areas, improvement cuttings in thick 
young stands, and by replacing the extensive areas 
of old, decadent forests with vigorous rapid-grow- 
ing, well-stocked stands. Net growth can be in- 
creased by reducing the high mortality losses from 
fire, insects, shading, and other natural causes 
which are all debits against gross growth. To illus- 
trate, annual gross growth is 849 million board feet, 
but 245 million of it is offset by mortality. 


Does the high mortality rate indicate inadequate 
protection? 


Progress has been made in curbing fires. Corres- 
ponding effort has not gone into insect control. 
Because of the low vitality associated with advanced 
age, much of Montana’s timber has suffered heavy 
losses from bark beetles. “These losses will diminish 
as the old trees are utilized, but in the meantime 
they can be reduced only by intensifying insect- 
control efforts. 


Is the timber cut too high or too low? 


With some important exceptions, the timber cut 
in the State has been too low. ‘The allowable an- 
nual cut of saw-timber and pole-timber trees and 
the usable portion of cull and dead trees in Mon- 
tana is 129 million cubic feet greater than the cut 


in 1948. One exception to the over-all situation is 
the ponderosa pine saw timber, which has been 
drastically overcut for a number of years. Also, 
the 1948 cut of larch and Douglas-fir saw timber was 
somewhat larger than desirable. 


How can timber utilization be increased? 


Most important of the needed developments in 
Montana is roads. Insect-control activities to save 
old timber will pay off only if the timber saved 
can be hauled out. That requires roads. Timber 
killed by one cause or another can only be salvaged 
if there are roads. Roads are also necessary for 
industrial development. The permanent road net- 
work required for administering the Montana na- 
tional forests is only 13 percent completed. 


Does Montana need more forest industries? 


Yes. However, not just any industry will do. 
There are already more than enough customers 
for the valuable ponderosa pine and white pine. 
We need more plants, such as pulpmills that will 
use sizes and species of timber and parts of trees 
not now in much demand, and we need better dis- 
tribution of the cut over the entire State. 


Has lack of roads been the only factor holding back 
industrial development? 


No. Lack of roads is actually the effect of a more 
fundamental difficulty. Montana has suffered the 
handicap of remoteness from markets; high trans- 
portation cost has slowed the growth and develop- 
ment of the State. 

The heavy wood consumption in the United 
States preceding and following World War II, plus 
the population growth in the West, has increased 
the value of Montana timber. Prospects are favor- 
able for increasing industrial use of the timber in 
years to come. 


What is the place of the forest in Montana’s 
economy? 


Water, recreation, forage, and timber values in 
Montana loom up very large and can, if the forest 
is managed properly, make a major contribution 
to the economy of the State. 

One of the more significant points in this report 
is that the timber-producing capacity of the 15,- 
756,000 acres of Montana’s commercial forest is far 
greater than many people had realized. 
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The Place of the Forests in the 
Economy of Montana 
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N 1948 the average income per individual in 
\| Montana was $1,696. ‘This is a very significant 

figure for it is the highest on record for the 
State up to that time, and 22 percent higher than 
the national average in 1948 (16).* Montana has 
not always ranked so high (fig. 1). Since 1928 it 
has ranked as low as twenty-eighth among the 
States in per capita income, and it fell from fifth 
place in 1948 to eighteenth in 1949. Though all 
States have had their ups and downs, instability 
has been a greater problem here than in most of 
them. 

By and large, the principal objective of those 
who are thinking of Montana’s future is to achieve 
the stability which figure 1 shows to be lacking, 
and to stabilize income at a high level. Among 
other things, this means capitalizing fully on the 
resources available. One of the more important of 
Montana’s natural resources is the forest. 


*Numbers in parentheses refer to Literature Cited, Pi Dir: 


PER CAPITA INCOME PAYMENTS 
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There are 22 million acres’ of forest land in Mon- 
tana, one-fourth of the State, as shown in the fol- 
lowing tabulation of land use: 


Million 

acres 

OTes thiamin exe ares Eta : 22.4 
Cropland and plowable pasture in farms (1940) eale:8 
Pasture =Tange wes es scaee sais aote be eet 54.6 
Othermlanads cares sow van ain. a 1.8 
AO Case Se ieee a moniateemage a Sod 93:6 


It is a vast forest that has produced many benefits, 
yet has much more to give. This report is con- 
cerned primarily with what timber use can con- 
tribute to the economy of the State. However, 
three other important forest values—water, recrea- 
tion, and forage—are also considered. 

Water, timber, recreation, and forage are all 
products of the same forest, sometimes of the same 
acre. It has long been one of the cardinal prin- 
ciples of forestry to manage for multiple use. We 
cannot, for example, afford to make timber the 
single purpose of management to the extent of 
sacrificing the other resources. Though the various 
uses of the forest do not intermesh perfectly, good 
forest management involves fitting them together 
so as to provide the greatest composite benefit. 


Timber Values In The Forest 


More than a century ago white men began hew- 
ing at Montana’s great forest. Late in the 1840's 
the first sawmill was set up in the Bitterroot Valley. 
During the mining boom of the 1860’s and follow- 


*'To permit a ready grasp of the salient forest area and 
volume statistics, the figures in the text and in the tables 
included with the text have been rounded off to the nearest 
tenth of a million acres and tenth of a billion board feet. 
Exact figures are tabulated in the appendix. Definitions of 
terms used are given in the appendix also. 


ing years timber cutting became more widespread, 
but real industrial development did not begin 
until transcontinental railroads provided a link 
with the East and a large market for Montana 
products (fig. 2). 

Since the time of the first sawmill, a total of 
nearly 20 billion board feet of saw timber has been 
logged.” That volume is about one-third as great 
as the total commercial stand in Montana today. 
Most of the 20 billion board feet went to saw- 
mills where it was cut into boards, planks, rail- 
road ties, and mine timbers. 

All together, 434 active sawmills produced 598 
million board feet of lumber in 1948. In addition 
to the sawmills there are several smaller but, never- 
theless, important forest industries. Year after year, 
about 450,000 pieces of round mine timbers are 
produced for the metal and coal mines. ‘Since 
World War II Montana’s pole industry has_pro- 
(1947) . 


pulpwood 


duced as many as 325,000 poles annually 
1949, 53,000 
shipped to Washington and Wisconsin. A Christmas 


During cords of were 


tree industry that began a quarter of a centry ago 


‘All of the board-foot stand, growth, and drain figures in 
this report are based on the International 14-inch log rule, 


which is considered the equivalent of lumber tally. 


has grown until Montana now leads all other 
States with its annual production of more than 3 
million trees. An estimate of the value of Mon- 
tana’s forest products in 1948 follows: 


$44,500.000 

1,500,000 

1,100,000 
Fuel wood 1.000,000 
Posts 3 800,000 
Pulpwood : 700.000 
Poles ; 3 600,000 


Lumber See heey ea er 
Round and hewn mine timbers 
Christmas trees 


Total $56,200.000 

The importance of the forest industries differs 
greatly by localities. On the eastern prairie thev 
play an insignificant part in the local economy. 
Even on the eastern slope of the Rockies where 
there 1s a substantial timber area, the forest indus- 
tries are as yet small. West of the Continental 
Divide, or in western Montana,’ however, the forests 
occupy 81 percent of the land area and furnish 
a large part of the local income. The 1940 census 


> 


of agriculture showed that 28 percent of the people 


classified as farm operators in western Montana 


‘In this report the area west of the Continental Divide is 
called western Montana and that east of the Divide. eastern 
Montana. 
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worked 50 or more days off their farms the pre- 
ceding year. Much of the off-farm employment was 
in producing Christmas trees and in other woods 
work. A study of Lincoln County in the northwest 
corner of the State revealed that six-tenths of 
its basic income is derived from the lumber in- 
dustry and other forestry work. 


For the State as a whole, forest industries rank 
behind agriculture and mining in both employ- 
ment and value of products (9, 14, 17), as shown 


by the following: 
Value of products 


(dollars) 
Vii eral eel O4 fitness eye een Tt eee ot 87,200,000 
BARI ae O48 ieee either heen ed ee Pe eee ye Oa) 393,000,000 
ROTES tRLOA lead eerie Putra my Pony arrnat ee ALE cee) 50,200,000 


Employees in major 
industries 


(number) 
Mining and metal manufacturing, 1948 .......... 14,500 
BNO CULE Se MOA bye ces ve ery eo eee es ee 59,600 


Lumber and timber product industry, 1948...... 5,800 
Interstate railroads, 1948 


FicurE 3.—This old picture was taken some time between 1884 and 1892 on the Deerlodge National Forest. 


The income and employment figures do not tell 
all of the story. An abundant timber supply close at 
hand has been a tremendous asset in the develop- 
ment of other industries. For example, since hard- 
rock mining started, 31% billion dollars worth of 
copper, lead, zinc, gold, and manganese have been 
dug from Montana’s hills. It took a lot of wood 
to produce this wealth. Back in the early days 
thousands upon thousands of cords of fuel wood 
were cut to keep the smelter fires roaring (fig. 3). 
Now that other fuels are used in smelting, the 
main use for wood is in underground timbering, 
without which it would not be possible to go deep 
into the earth for metals. 


A study a few years ago showed that 14 board 
feet of lumber and sawed timbers and 4 board feet 
of round mine timbers were required for each 
ton of ore mined in the Butte district (20). To 
say it differently, the average annual growth of 1 
acre of forest was required to produce 5 tons of 


F-173856 


Stacked on 


these rolling hillsides are row upon row of fuel wood destined for the smelter at Anaconda. 
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metal ore. Shaft coal mines in eastern Montana 
likewise used considerable wood. For each ton of 
coal taken from Montana’s shaft mines 0.92 linear 
foot of round timber and 0.23 board foot of lumber 
were consumed. Each year the entire mining indus- 
try in Montana used 43 million board feet of sawed 
material and 3 million cubic feet of round and 
hewed products (20) . 

Montana farmers are also heavy consumers of 
wood. It is estimated that they use about 6 million 
fence posts annually. The average western Mon- 
tana farmer uses 1,700 board feet of lumber, 
shingles, and building logs annually as compared 
to about 1,100 board feet in eastern Montana. 
West of the Continental Divide, where timber is 
abundant and coal is scarce, many homes are heated 
with wood. The average wood-burning home in 
that area consumes about 13 cords a year. 


Water Values in the Forest 


It has been said that the greatest treasure of 
the West is water. While such enthusiastic state- 
ments tend to overlook the fact that the usefulness 
of water is almost wholly in servicing the land and 
its products, it is nevertheless true that continuous 
availability of usuable water is a key factor in the 
future development and prosperity of the region. 
A national news magazine (J) summed up the 
situation well when it pointed out “In the West, 
water resources are to determine which regions 
can grow, which will be held back. Water dictates 
the location of new industries, such as atomic in- 
stallations, chemical works, steel and aluminum 
plants.” Water to drink, water for power, water 
for irrigation, water for navigation, and so on— 
there is hardly a facet of living in this region that 
does not depend upon water. 

In the past two decades we have had amazing 
evidence of what harnessing water power can start 
in the way of industrial development. At one time 
it appeared to some that the region might be 
headed toward power surpluses. Yet, industries are 
using all of the available electricity and are ask- 
ing for more. Today it is apparent that, though 
the four Northwestern States use twice as much 
electricity per capita as the rest of the Nation, much 
of their hope for the future rests upon new hydro- 
electric developments. The streams of Montana 
can support hydroelectric plants with a capacity 
of some 4,070,000 kilowatts which is more than 11] 


times the capacity of existing water power plants. 
Moreover, this potential is equal to one-fourth of 
all the developed hydroelectric power capacity in 
the United States today. 

In this semiarid region water for irrigation adds 
a great deal to agricultural income and stability. 
In the absence of irrigation, many areas with fertile 
soils are of low productivity. Irrigated lands pro- 
duce from 80 to 100 percent of the cultivated and 
hay crop values in many sections of the 11 Western 
States. Figure 4 shows the proportion of crop in- 
come of Montana counties from irrigated lands in 
1959; 

Roughly 1.8 million acres in Montana are irri- 
gated. Four-fifths of that acreage is in the Missouri 
River basin. According to an estimate by the 
National Resources Board in 1936, the total area 
which could ultimately be irrigated in Montana is 
3.9 million acres. Only California, Colorado, and 
Wyoming have greater potentialities for irrigation 
from the standpoint of area. Between 1929 and 
1947 an average of 23 percent of the total cultivated 
and hay-land area in Montana was irrigated and 
produced about 33 percent of total crop value (8) . 

The importance of irrigation is more than one 
of comparative yields. In the Great Plains part of 
Montana, dry-land farming involves gambling on 
the weather. Some areas have received as little as 
5 inches of precipitation a year. The frequency of 
such years when the snow and rainfall are too 
light for good dry-land crops is the Achilles’ heel 
of Montana’s agriculture. During one drought 
year (1936) 63 percent of the crop value was pro- 


Dercent Bam IN | 
MM 60-100 VALUE OF IRRIGATED CROPS 
ESE2 40- 79 AS PERCENT OF VALUE OF ALL 
5- 39 CULTIVATED AND HAY CROPS, 
a) Gea EXCLUDING FORESTRY &NURSERY 

PRODUCTS. : 
FIGURE 4. 
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duced on irrigated land. Expansion of the irri- 
gated acreage is regarded, therefore, as a means for 
obtaining a greater stability for Montana’s agricul- 
ture (fig. 5). 

The great value of water makes it the most 
important of all the products of Montana’s forest 
land. Annual precipitation on forest land is prob- 
ably three times as great as it is on nonforest land, 
and the difference in precipitation on the higher 
mountain areas and dryer lowland areas is much 
greater even than that. Though only one-fourth of 
Montana is covered with tree growth, seven-tenths 
of the runoff or stream flow originates on timbered 
areas (fig. 6). 

When we take into account the factor of usabil- 
ity, 1. e., timeliness, quantity, and quality, water 
from the forest assumes even greater importance. 
In general the daily, monthly, and yearly runoff 
from forest land is much more stable than from 
nonforest land. Winter snows of low-lying areas 
melt quickly with the first spring thaws and run 
off in quantities larger than can be used. A later 
and more gradual runoff comes from the forested, 
higher elevations. Consequently, during the late 
summer when water is at a premium, 80 to 90 per- 
cent of the stream flow comes from forest land. 

In land management for water production the 
objective is to secure water flows that meet the re- 
quirements of timeliness, quantity, and quality. 
Forests exert an important influence on what hap- 
pens to the precipitation even though they may 
not affect the amount of precipitation. This in- 
fluence may be good or bad, depending upon the 
character of the forest management. Therefore, 
people in the Missouri River and Columbia River 
basins, and even as far away as Astoria, Oreg., and 
New Orleans, have by virtue of their dependence 
upon water a deep-seated interest in how the forests 
of Montana are handled. 


Recreation Values of the Forest 

Recreation enters into this report on Montana’s 
resources because a large part of the State’s attrac- 
tion is in its beautiful forest country (fig. 7). To 
most Americans the term “Montana” means rugged 
mountains and wide open spaces. Those who come 
to the State for vacations seek mainly to enjoy an 
invigorating summer climate, fine mountain scen- 
ery, lovely lakes, rushing streams, an abundance of 
fish and game, and some of the last real wilderness 
in the United States. 
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Extending into Montana on the south is Yellow- 
stone National Park, the oldest and one of the 
most visited of all our public parks. Lying entirely 
within Montana is Glacier National Park. It was 
established in 1910 because of its outstanding scenic 
attractions. Approximately 296,000 people visited 
Glacier Park one or more times in 1949. A survey 
of visitors staying overnight in the park indicated 
that on the average they spent 9 days in Montana 
(4). Particularly significant is the fact that 75 
percent of the visitors interviewed said that they 
had come to Montana primarily to see the park. 

In addition to the national parks the Federal 
Government has dedicated 1.6 million acres of na- 
tional-forest land in Montana as Wilderness and 
Wild Areas. These areas are primarily of value 
for recreation and are to be left in their natural 
wild state except for developments needed for fire 
protection. Thus, the public has seen fit to set aside 
one-tenth of all the forest land in Montana’® to 
preserve certain scenic and wild attractions. 

The countless fishing streams throughout Mon- 
tana’s forests and an abundance of wildlife are a 
major recreational attraction (fig. 8). A 1948 in- 
ventory (18) shows that Montana had 236,600 big 
game animals distributed as follows: mule deer, 
109,800; white-tailed deer, 40,500; prong-horned 
antelope, 35,300; elk, 35,000; black bear, 6,700; 
mountain goat, 4,100; moose, 3,100; rocky moun- 
tain bighorn, 1,400; grizzly bear, 691; and woodland 
caribou, 15. Data from the Fish and Wildlife 
Service indicate that in 1949 Montana was second 
only to Idaho in number of hunting and fishing 
licenses and duck stamps purchased per capita. 

From a strictly materialistic view, it can be 
pointed out that recreation is a big, profitable 
business in which Montana has a share. Recreation 
visitors have added greatly to the income of this 
State in the past and they can bring in many more 
dollars in the future. 


Just how much income recreation brings into 
Montana no one knows. However, State Highway 
Department estimates show that the spending by 
out-of-State auto tourists alone amounts to a very 
substantial sum (fig. 9). During 1949 they spent 
$65,000,000. While Montana is often called the 
copper State, the tourists’ spending was three times 
the value of the copper mined that year. 


5 Actually, more than half of this area is unsuited for 
timber production. 


ficure 5.—Water for sugar beets and other farm crops. A, a member of a survey crew measures the depth and moisture con- 
tent of snow; B, snow supplies the greater part of the water for irrigated land, such as this on the Yellowstone River. 
(Photo A, courtesy of Ross Hall Studio; B, Bureau of Reclamation.) 


8 Forest Resource Report No. 5 U. S. Department of Agriculture 


A TYPICAL EAST-WEST PROFILE OF MONTANA 
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Ficure 7.—Blue Paradise Lake on the Gallatin National Forest. Such beautiful country as this is one of Montana’s great 
assets. Here you will find the largest remaining wilderness. 
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Forage Values in the Forest 


One-third of Montana’s forest land, or roughly 
7.2 million acres, supports enough plants of forage 
value to classify it as suitable for grazing. The dis- 


ar 


FicurE 8.—One of the many wild animals which abound in 
Montana’s forest. Montana is the principal home of this 
cub’s ferocious cousin, the grizzly. Eighty-five percent of 
all the grizzlies in the United States today roam in Mon- 
tana. (Photo courtesy of State of Mont. Dept. of Fish and 
Game.) 
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tribution of this forest-grazing land by ownership 
class, in million acres, is estimated as follows: 
private, 2.0; State and county, 0.7; national forest, 
4.0; other Federal, 0.5. 

Several hundred thousand cattle, horses, and 
sheep graze on forest land for a part of each year. 
Although the 7.2 million acres include some poor 
range land, they also include some of the best. 
The succulent forage on many open-forest areas 
at the higher elevations provides exceptionally fine 
grazing (fig. 10); a majority of the lambs coming 
off such areas go directly to packing plants without 
further fattening. 

The forest and intermingled open range is also 
the home of most of the big game which makes 
Montana a hunter’s paradise. Winter range areas 
on and adjacent to the national forests, used by 
the principal big game animals, are 2,923,000 acres, 
elk; 6,490,000 acres, mule deer; and _ 1,918,000 
acres, white-tailed deer. These acreages overlap 
for the simple reason that the habitats of the 
animals overlap to some extent. 


Timber Can Increase Montana Income 

Montana’s economy rests mainly upon its farms, 
mines, and forests which provide a considerably 
larger portion of the State income than they do 
of the national income. Montana’s dependence 
upon farming is particularly great. In 1948, for 
example, 34 percent of the State income was from 
agriculture in contrast with 10 percent for the 
United States. 

It is generally agreed that the principal trouble 
with Montana’s economy is that it is not sufficiently 
diversified. Too many of its eggs are in one basket, 
so to speak—the farm basket. Certainly it is true 
that when Montana agriculture has ridden high 
Montana has ridden high and when the farmer’s 
income has slumped, the State has gone down with 
it. Another indication of the lack of balance in 
the economy of the State is the smallness of the 
manufacturing output (fig. 11). According to De- 
partment of Commerce figures for 1948, only 6 
percent of the State income as against 22 percent of 
the total United States income is from manufactur- 
ing. 

Against this background Montana’s timber sup- 
ply becomes especially important. This timber not 
only offers the opportunity for increasing Mon- 
tana’s income, but also for expanding manufactur- 
ing and broadening the economic base. 

In some ways, the timber-supply situation in 
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Figure 10.—Sheep on their way to summer range in the high mountains of the Gallatin National Forest. During 1948 there 
were 117,000 cattle and horses and 273,000 sheep under paid permit on the national forests of Montana. 


Montana is very good; there is a great backlog of 
saw timber. For the Nation as a whole, the problem 
is one of impending shortages, and in the eastern 
half of the United States, the saw-timber stand is 
about half as large as is necessary to meet the long- 
range timber requirements estimated by the Forest 
Service. The situation in Montana is in pleasing 
contrast with this. Full use is not being made of the 
capacity of the forests to produce wood. ‘There is 
sufficient timber available in the State to permit a 
permanent expansion of some types of industrial 
use. 

Even though the over-all situation is encouraging, 
some problems remain. ‘here has been excessive 
development in spots and underdevelopment in 
others. The reason for that lies in the transporta- 
tion problem. Before the first wood-burning steam 
engine chugged in from Ogden in 1880, Montana 
was part of the remote West, so remote as to pre- 
clude the export of any but the most valuable 
products. The construction of four transcon- 
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tinental railways into the State brought it closer to 
the East. Even so, Montana is still handicapped 
by transportation difficulties. 

The cost of getting products to the principal 
markets of the United States has placed a heavy 
share of the load on resources that can pay the 
freight. Ponderosa and white pine, because of 
their high value, have been so heavily cut that 
there is a shortage problem. Some mills have shut 
down in past years for the lack of these species, 
even though there was ample timber of other 
species available which was of good quality and 
suitable for many purposes. 

Since World War II a high demand for timber 
products has improved the position of Montana’s 
secondary species. “he problem of lack of markets 
is, however, a long way from being fully overcome; 
there are still large volumes of unmarketable tim- 
ber. Part of the answer to this predicament lies 
in increasing the industrial appetite for woods 
other than ponderosa and white pine. 
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FicuRE 12.—Hauling timber over a timber access road on the Kootenai National Forest. 


Inability to get at timber that should be logged has been a major handicap 
to forest development. Many stands are effectively locked up by the absence 
of roads over which to move the timber. During the past half century many 
miles of road have been built, but they are hardly more than the minimum 
required to protect the timber from fire. A large part of the logging has been 
on the fringes of the forest. If the forest is to sustain the maximum of industrial 
development, it must be made accessible enough to permit a desirable degree 
of utilization and management (fig. 12) . 

A large volume of mature and overmature timber presents a difhcult man- 
Cutting must be spread over a long period while young 
stands are being grown (fig. 13), and there is a constant temptation to cut too 


agement problem. 


heavily. Such timber is particularly vulnerable to attacks by insects and disease. 
In fact, in the past 50 years there has been a stupendous loss from insect 
attacks and the problem has not been coped with adequately. 


Any consideration of the big job of handling Montana’s forest to produce 
continuing high yields of timber sooner or later brings up the matter of 
ownership and the job of management being done. Both private and public 
owners have satisfactory records in holding down fire losses in a highly flam- 
mable forest. However, adequate forest management means more than that. 
It means careful conversion of an overmature forest to a young growing forest, 
accelerating the growth rate, and utilizing large volumes of timber now being 
wasted. 


F-462046 


Montana has a timber-growing ca- 


pacity that has not been utilized to the extent possible and desirable. Greater utilization requires, among other things, 
road construction to make the timber available. 
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Ficure 13.-A, The Lick Creek timber sale on the Bitterroot National Forest in 1909 shortly after logging. B, The same 
area 39 years later. The Lick Creek sale is notable as the first large-scale selective cutting operation my Montana. ot 
was one of the early attempts to cope with the difficult silvicultural problems found in a forest with a high proportion 
of overmature timber. 
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The Forest 


—$ 


22,359,000 acres in all. This is about 314 

percent of the total forest in the United 
States. Only five other States have a larger forest 
area. Thirteen million acres of Montana’s forest 
lie west of the Continental Divide, and 9 million 
acres are in eastern Montana. Distribution within 
the two areas, by class of land, is as follows: 


()22850,000 2c of Montana is forest land,’ 


Western Eastern 

Montana Montana’ Total 

(million (million (million 

Class of forest land: acres) acres) acres) 
Gommerciall: Snes sat ee 8.9 6.9 15.8 
Noncommercial24 352 aes 2.5 1.6 4.1 
FRESETVE Cee oh tere oe eee 1.6 9 2.5 
“RO talte-s4 Messe earns ae 13.0 9.4 22.4 


Montana’s forest is neither homogeneous nor 
evenly distributed. For convenience, its distribu- 
tion can be described this way: Where there are 
mountains there is forest. “Ihe mountain ranges 
are mainly in the western two-fifths of the State 
and extend ur a general northwest-southeast di- 
rection, turning eastward along the southern 
border of the State. Where there are extensive low 
areas or prairies, the natural vegetation generally 
is grass and sagebrush, except for thin stringers of 
timber along the rivers and streams. 

West of the Divide, particularly in the north- 
west corner of the State, the rough topography sets 
up conditions that result in more moisture than 
farther east. Because of this favorable 
climatic factor, the forests of western Montana 
cloak 81 percent of the total land area and extend 
over all but the wider valley floors. 

East of the Divide the drier climate holds the 
lower margin of the forest higher on the mountain 


occurs 


° The definition of “forest land” and other Forest Survey 
terms used in this report are in the appendix, pp. 60 to 62. 
Because the terminology differs somewhat from that in 
earlier reports, the definitions should be studied carefully. 


slopes, in some localities 6,000 feet and more above 
sea level. Consequently, most of the timber in 
eastern Montana occurs as a series of islands or 
patches. Figure 14 shows the proportion of forest 
area to the total land area in various parts of 
the State. 
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Ticure 14. 


Moisture and temperature also have much to do 
with the great variation of timber types within 
the forest. “These two weather factors are in turn 
related to altitude and exposure. ‘There is an 
11,000-foot difference between the highest and 
lowest points in Montana. 


The Reserved Forest 


One-tenth of the Montana forest (2.5 million 
acres) is reserved and thus unavailable for timber 
use. Most of the reserved area is federally owned 
Jand in Glacier and Yellowstone National Parks 
(933,000 acres) and wild and wilderness areas in 
the national forests (1,588,000 acres). Figure 15 
shows the location of these principal reservations. 
Approximately half of the reserved area (1,070,000 
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Ficure 15. 


acres) would, if it were not reserved, be classed as 
commercial because it is potentially accessible and 
has the capacity to produce usable timber. 


The Noncommercial Forest 


In addition to the reserved area, 4.1 million 
acres cannot be considered from an industrial stand- 
point. These 4.1 million acres, though available 
for timber growing, either lack the capacity to pro- 
duce usable timber or are too remote or inaccessible 
for the most part to ever be logged. Although this 
noncommercial forest is widely scattered, by far 
the larger part occurs at the climatic upper limits 
of the forest zone where drying winds, a general 
harshness of weather, and a thin soil mantle retard 
tree growth. Alpine fir, whitebark pine, and Engel- 
mann spruce predominate. Figure 16 shows a 
typical high-altitude noncommercial stand. 

Along the dry lower margin of the forest in 
eastern Montana, where the timber gives way to 
grass, there is another belt of scrubby timber. Be- 


cause wood is generally at a premium in such locali- 


ties, most of these stands are logged to some extent 
and by such use become “‘commercial.”” However, 
some of the poorer quality juniper stands are classed 
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as noncommercial. “Throughout the commercial 
forest there are patches of very steep or very rocky 
land which are unsuitable for timber production 
and, therefore, classed as “‘rocky noncommercial.” 
A typical rocky noncommercial area is shown in 
figure 16. 

Noncommercial forest lands by definition are 
of negligible importance from the standpoint of 
producing usable timber. However, since more and 
more attention is being given to water development 
and control in the Columbia and Missouri River 
Basins, the importance of these lands from a water- 
shed standpoint is increasingly evident. ‘The deep 
snowfall in Montana is on the higher areas where 
such forest predominates. Trees on these areas have 
much to do with the rate of snow melt and runoff. 
Thus, though the noncommercial forest lacks the 
capacity to erow usable wood, it will receive more 
attention from forest managers in years to come. 


The Commercial Forest 


More than two-thirds of the forest area in Mon- 
tana is both suitable and available for timber 
production. This area, 15.8 million acres in all, is 
therefore classed as commercial. Fifty-six percent 
of the commercial forest in Montana lies west of 
the Continental Divide. 

The Forest Survey recognizes the 8 general com- 
mercial forest-type groups shown below. Several 
of the groups are divided into subtypes, as shown 
in the appendix tables. 


Western Eastern 

Montana Montana Total 

(million (million (million 

Forest type group: acres) acres) acres) 
Wihitespinesais vee caserectuber a 0.3 Se 0.3 
Ponderosa: i pines aj.3. 5 ec oscenit ya) 1E2 3.4 
Wha nG hice isros. pets vss aaa eae ee 2.6 2.6 
Douclas firs ek ies eee 12 M7 2:9 
Spruce fin gningey. wel anienace. oaths A 3 ih 
Lodgepole“pine <5. ios... week 2.5 4:7 
Hardwood Sinise rsscisis) oat nee A A 
Coniferous woodland .... 8 8 
AO Lal ee onto ene 8.9 6.9 15.8 


Four types (lodgepole pine, ponderosa pine, Doug- 
las-fir, and larch) cover 86 percent of the commer- 
cial forest. 

A considerable forest area at the lower elevations 
in eastern Montana bears scrubby, low-quality 
stands. Some of the area is noncommercial but most 
of it (800,000 acres) is classed as commercial and 
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included as ‘‘coniferous woodland” type. This coni- 
ferous woodland can best be described as scrubby 
open stands along the outer margin of the forest, 
with only limited usefulness from a timber-supply 
standpoint. Several species are found in the wood- 
land type, but 75 percent or more of the area is 
dominated by ponderosa pine and juniper. 

Montana’s saw-timber supply totals 56 billion 
board feet,’ which is 314 percent of the saw-timber 
stand in the entire United States. This figure, the 
first based on a complete field survey, is somewhat 
higher than earlier estimates. In 1925 the saw- 
timber stand was estimated to be 50 billion board 
feet (2), and in 1945, prior to completion of the 
Forest Survey in eastern Montana, the estimate 
was raised to 53 billion.” Because the earlier esti- 
mates were based on far fewer measurements than 
the present one and are subject to unknown errors, 
it cannot be assumed that the differences between 
estimates indicate actual trends. Also, the stand- 
ards in the present survey are different from those 
formerly used. This matter is more fully discussed 
in the appendix, p. 60. 


* Board-foot volume figures in this report include only the 
sound wood in the sawlog portion of noncull trees 11.0 
inches in diameter and larger. 

° Forest Service basic statistics for U. S. Dept. Agr. Misc. 
Pub. 668, Forests and National Prosperity—A Reappraisal 
of the Forest Situation in the United States. 1948. 
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Figure 17 shows the geographic distribution of 
timber volume. Although 71 percent of the saw- 
timber volume in the State is located west of the 
Continental Divide only 45 percent of the total 
volume of pole timber is in that part of the State. 
The low saw-timber volume in eastern Montana 
(29 percent) is accounted for by the fact that 
much of the timber there is lodgepole pine, a large 
part of which never grows big enough to be classed 
as saw timber. 

Douglas-fir is the most common tree in Montana, 
and lodgepole pine is a close second. Other prin- 
cipal species are western larch, ponderosa pine, 
and spruce. As shown in the following tabulation, 
more than half of the total live, sound timber in 
the State is Douglas-fir and lodgepole pine. 


All timber Saw timber 


(billion (billion 
Species: cubic feet) board feet) 

Douglas-fir ... : se phercsan Ae, 15.4 
Lodgepole pine msi: uA 6.9 
Western larch pes 2.4 11.8 
Ponderosa pine igure 2:2 11.0 
Spruce. 2.2.2.5. Ieee Nei Sake 1.4 7.0 
Grand fir, hemlock, redcedar 3 9 
Whitebark and limber pine 3 6 
Alpine fir ... 23 6 
Hardwoods . a) oh: 
Western white pine 12 Ll 
sRotaligpcenis 16.2 56.0 


Ponderosa Pine 


The 11 billion board feet of ponderosa pine in 
Montana is about 6 percent of the total saw-timber 
volume of this species in the United States. Eighty- 
five percent of the Montana ponderosa pine is west 
of the Continental Divide. 

Ponderosa pine, which grows throughout the 
West, is one of the most important woods in the 
United States. Its superior workability makes it 
much in demand, a fact that has given it a strong 
market position in comparison with some of the 
other Montana conifers. These factors make pon- 
derosa pine one of the major timber assets in this 
State. 

Commercial forests in which ponderosa pine is 
the key species are of two general classes: the more 
or less scrubby and open woodland type stand 
already discussed, and the denser ponderosa pine 
type of which there is 3.4 million acres in Montana 

(fig. 18). 
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Ficure 18.—Ponderosa pine forest. 
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The ponderosa pine areas of eastern Montana 
are, with a few exceptions, of low quality from 
the standpoint of producing capacity. In western 
Montana the stands are better and the average 
site quality is classified as “medium.” This is about 
the same as in the pine region of eastern Oregon 
and Washington. 

The ponderosa pine type in western Montana 
can be subdivided into the pure stands found on 
the drier areas, and the mixed type in which the 
pine occurs along with other species, principally 
Douglas-fir. Ecologically speaking, the mixed pine 
forest is growing on Douglas-fir sites and the pres- 
ence of ponderosa pine is accounted for largely by 
past fires. The improved fire protection of recent 
years and the logging of the pine create a manage- 
ment problem of how to keep Douglas-fir from. 
gradually taking over most of these areas. 


Douglas-fir 


Montana has 15.4 billion board feet of Douglas- 
fir. ‘Though it is the most common species in the 
State, only 314 percent of the total saw-timber 
supply of Douglas-fir in the United States is located 
in Montana. 

Few, if any other important American trees, 
grow under more diverse climatic conditions than 
Douglas-fir. The range of this species stretches all 
the way from the humid Pacific slope of Wash- 
ington and Oregon to the semiarid parts of eastern 
Montana. The tree itself varies as much as the 
climatic conditions of its range. On the Pacific coast 
occasional trees have reached diameters in excess 
of 10 feet. In Montana a 36-inch Douglas-fir tree 
is a large one and the average saw-timber tree of 
this species is about 16 inches in diameter. Sixty- 
three percent of the Douglas-fir saw-timber volume 
is in I1- to 20-inch trees and 33 percent in 21- to 
30-inch trees. 

Even though the Montana Douglas-fir is consid- 
erably smaller and more scrubby than the coast 
variety, it is locally important. In eastern Montana, 
where it is used for bridge planking and other struc- 
tural purposes, Douglas-fir is probably more sought 
after than ponderosa pine. It is particularly suit- 
able for timbering the metal mines of western 
Montana, because it gives warning signs of struc- 
tural failure. 

Douglas-fir is the main species on 2.9 million 
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acres of commercial forest land (not including 
woodland) , six-tenths of which is in eastern Mon- 
tana (fig. 19). 


Western Larch 


Forty-four percent of the western larch saw 
timber in the United States is in Montana—a total 
of 11.8 billion board feet. All of the larch except 
for a few trees occurs west of the Continental 
Divide. 

Larch is one of the larger and better trees in 
Montana, growing tall, straight and clear, and 
occasionally reaching a diameter of 5 feet. Its 
growth habits are such that it will produce more 
clear wood than any other native tree. Seventy- 
two percent of the volume in larch saw timber 
today is in trees 20 inches and larger. 

Larch is believed by some to have more undevel- 
oped potentialities than any other native species. 
It is used mainly for sawed lumber products, a pur- 
pose for which it has not commanded a_ high 
price and certainly not the one for which the higher 
quality trees are best suited. ‘Tests prove it to be 
a very good veneer wood. ‘This species is also un- 
usually rich in galactose sugar, an extractive that 
makes up from 12 to 20 percent of the dry weight 
of the wood. The heaviest concentration of sugar 
is found at the butt of the tree. As yet no industrial 
use is made of this extractive. 

Larch makes up half or more of the timber vol- 
ume on 2.6 million acres of forest land in western 
Montana. Its principal associate is Douglas-fir, 
which accounts for about one-third of the volume 
in larch stands. Larch is a pioneer tree that re- 
establishes itself best on areas burned to the min- 
eral soil and on which there is a minimum of shade. 
Because young larch will not grow in the shade 
of a parent stand, the species forms a_ so-called 
temporary type; that is, it gradually gives way to 
more tolerant trees—principally Douglas-fir—if the 
stand is not disturbed. A typical virgin larch stand 
is shown in figure 19. 


Lodgepole Pine 


Montana’s supply of lodgepole pine saw timber 
is 6.9 billion board feet, approximately one-third 
of the total saw-timber volume of this species in the 
United States. ‘Two-thirds of the Montana volume 
lies east of the-Continental Divide. 


MAJOR OCCURRENCE OF 
DOUGLAS-FIR FOREST 
LARCH FOREST 


LARCH STAND 


DOUGLAS-FIR STAND 


F-210899, 46466! 


FicurE 19.—Typical stands of larch and Douglas-fir. 
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A prolific, aggressive tree, lodgepole pine has 
taken over much of the vast area swept by fires in 
years past. Today, forests dominated by this species 
cover a greater area than any other commercial type 
in the State—about 4.6 million acres. In eastern 
Montana one-third of the commercial forest is 
lodgepole pine. 

One of the outstanding features of the commer- 
cial forest of Montana is that most of the area 1s 
well covered with tree growth. Despite extensive 
severe fires, only 3 percent of it, excluding wood- 
lands, has so few trees as to be classed as nonstocked 
or de-forested. ‘This situation is attributable in large 
part to the prolificness of lodgepole pine and its 
weedlike capacity to thrive on burned-over areas. 
Dense, pure stands of lodgepole pine, such as shown 
in figure 20, have sprung up on innumerable burns. 
The ease with which this species reproduces has, 
however, been a disadvantage as well as an advan- 
tage. Many stands, overcrowded to start with, have 
in later years stagnated. One of the management 
problems in the lodgepole pine type is to keep the 
number of stems down to where individual trees 
can grow rapidly to merchantable size. 

Like some of the ponderosa pine, much of the 
lodgepole pine is growing on land which, from an 
ecological standpoint, belongs to other species. 
Lodgepole pine has been called the great visitor 
that comes to see the fire and stays for a rotation. 
In the absence of future fires, other species will 
normally take over many areas presently bearing 
lodgepole pine. 

Lodgepole pine is typically a small tree. The aver- 
age saw-timber tree of this species has a diameter of 
approximately 12 inches as compared with approxi- 
mately 20 inches for ponderosa pine saw timber. 
Only 1 percent of the lodgepole pine saw-timber 
volume is in trees larger than 20 inches. ‘This is in 
contrast to the larch saw-timber volume, 72 per- 
cent of which is in trees larger than 20 inches. Only 
its small size in a western forest of giants has kept 
lodgepole pine from being heavily cut for lumber. 
Its properties are very similar to those of ponderosa 
pine.’ 

During the past half century an enormous area 
of overmature lodgepole pine forest has been swept 


°’The versatility of this species was described by I. V. 
Anderson in a talk entitled LODGEPOLE PINE: A MULTIPLE- 
PURPOSE WOOD, given before the Washington-Idaho-Montana 
Dry Kiln Club at Libby, Mont., in August 1949. 
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Most of the 
timber killed by these beetles has long since fallen 
to the ground and deteriorated beyond salvage. 
However, Forest indicate 
that 361 million cubic feet of dead lodgepole pine 
might still be used for pulping and certain other 
purposes. The volume of this salvable dead wood 
is about one-tenth as large as the green lodgepole 
pine volume. 


by waves of dendroctonus beetles. 


Survey measurements 


Spruce 


From the standpoint of quantity, spruce is the 
fifth most important tree in the commercial forest 
of Montana. The 7.0 billion board feet of spruce 
saw timber in the State is approximately one-fifth 
of the total volume of spruce in the Western States. 
No estimate of the eastern spruce volume is avail- 
able, but it is probable that at least 13 percent of 
the total spruce saw-timber volume in the United 
States is in Montana. 

Two species of spruce grow in the State: Engel- 
mann and white. Actually, the distinction between 
these species is an academic one, for the two woods 
are very similar. White spruce, though it occurs 
in several localities, is a minor quantity. 

Spruce grows primarily at higher altitudes. Cun- 
ningham, et al (2), found that “The lower range is 
confined to moist canyons or protected north slopes, 
while on other exposures it finds sufficient moisture 
only at higher altitudes. . . . It is found in greater 
abundance and of better development in the forests 
bordering the Canadian boundary than elsewhere 
and appears to attain the largest dimensions on the 
deep-soiled springy slopes and along canyons.” Be- 
cause spruce has an affinity for the higher areas 
which lack roads, it has been little used. 


Other Conifers 


The range of white pine, hemlock, grand fir, and 
western redcedar, which flourish in northern Idaho, 
extends into the western edge of Montana. From 
the standpoint of area, these are minor species 
predominating on only 357,000 acres or 2 percent 
of the commercial timber-growing area. However, 
the 2 billion board feet of saw timber of these 
species is almost 4 percent of the total saw-timber 
volume in Montana. White pine (fig. 21) and its 
three associates occupy some of the most produc- 
tive forest land in the State. This is shown in the 
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4 WHITE PINE STAND 


MAJOR OCCURRENCE OF 
WHITE PINE FOREST 


tb COTTONWOOD STAND 


F-235066, 464659 


FIGURE 21.—White pine and cottonwood stands. 
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following comparison of potential annual-growth 
capacities for forest type classes in western Mon- 
tana: white pine, redcedar, and hemlock-grand fir, 
73 cubic feet per acre; spruce, 67; ponderosa pine, 
40; larch, 40; Douglas-fir, 26; and lodgepole pine, 
20. 

Alpine fir is common at the higher elevations, 
although individual trees are found almost to the 
valley floor, down many north slopes, and along 
stream bottoms. Much of the alpine fir is in non- 
commercial areas. However, 610 million board 
feet is found on commercial areas. The tree itself 
is considered to be of low quality and is little used. 
It is, nevertheless, suitable for pulping. 

Whitebark and limber pines likewise occur 
widely throughout the eastern Montana forest and 
to a smaller extent in western Montana. The 
total volume of these two species in the State is 
628 million board feet. Much of the timber is 
scrubby and not very usable. However, on areas 
where growing conditions are favorable, whitebark 
and limber pine timber possess qualities compar- 
able to some of the best found in western white 
and ponderosa pines. 


Hardwoods 


The hardwoods of the East and West meet in 
eastern Montana. Aspen, cottonwood, boxelder, 
green ash, willow, birch, and elm are all native 
to the State. However, only cottonwood occurs in 
sufficient volume to be important. ‘The total hard- 
wood saw-timber volume in Montana is 695 million 
board feet, of which 677 million is cottonwood. 
Three-fourths of the Montana cottonwood is east 
of the Continental Divide. 

Cottonwood is the only tree in Montana native 
to every county. Scattered widely along the streams 
and rivers, it occurs in largest quantities in some 
of the major river bottoms. In pioneer days the 
boilers of river steamers on the Missouri were fired 
with cottonwood. ‘Today it is used for lumber, 
fence posts, and fuel wood. Montana’s cottonwood 
is of three species: northern black, narrowleaf, 
and plains (fig. 21). 


Character of the Commercial Stands 


The retarded utilization of the Montana forest 
is reflected in a stand condition very different from 
that in much of the rest of the Nation. In the 
eastern regions of the United States most of the 
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timber capital has been depleted by heavy cutting. 
Consequently, those forests are producing at part 
of capacity and can be restored to full production 
only by building up the saw-timber growing stock. 
That is a long, slow process’. The Montana forest, 
in common with the forests of the other Rocky 
Mountain States, has an excess of mature and 
nearly mature timber (fig. 22). 

A detailed tally by age class in western Mon- 
tana shows that almost half of the timber area in 
that part of the State bears stands older than 120 
years, and that one-fourth of the area bears stands 
more than 200 years old. Such proportions are 
considerably in excess of requirements. The saw- 
timber volume in Montana amounts to 8,100 board 
feet per acre of saw-timber stands and 3,700 board 
feet per acre of total commercial forest, excluding 
woodland areas. East of the Mississippi River the 
average is 1,600 board feet per acre of commercial 
forest. The classification of the Montana commer- 
cial forest, with the exception of woodlands, by _ 
size of timber, is as follows: 


Western Eastern 
Montana Montana Total 
(million (million (million 
: acres) acres) acres) 
Saw-timbersstands 3.2.03 t.--cssc saree 3.7 2.0 5e7 
PRole-timber stands sears 3.0 3.4 6.4 
Seedling and sapling stands....... 1.8 6 224: 
Nonstockédareasyeac ee ee A =] BD 
Total nae eas Se ee eee 8.9 6.1 15.0 


Another notable fact is that the area of non- 
stocked forest land is small even though there 
have been many and extensive fires in years past. 
This is largely due to the great capacity of several 
species, particularly lodgepole pine and larch, to 
reseed on burned areas. Montana’s commercial 
forest, in addition to having only a relatively small 
denuded acreage, is for the most part satisfactorily 
stocked. Complete stocking data are available only 
for western Montana. They show that 86 percent 
of the area of pole and seedling and sapling stands 
in that part of the State is medium- to well-stocked 
with trees. 

In addition to the nonstocked area, there are 
800,000 acres of woodland in eastern Montana that 
are also less than 10-percent covered with trees. 
The lack of timber on the so-called woodland areas, 
however, has nothing to do with past fires, other 
damage, or cutting. It merely reflects the fact that 
these areas are on the lower end of the scale of 
commercial quality and productivity. 
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The Volume of Timber in Montana 


Approximately 93 percent of the timber cut in 
Montana is from live, sound trees of saw-timber 
size of which there are 56 billion board feet. It is 
to be expected that a large part of the timber 
production will always come from saw-timber trees. 
However, there is an additional and only partially 
tapped supply of wood in pole-timber, dead, and 
cull trees which is suitable for certain purposes. A 
large part of the mature lodgepole pine, for ex- 
ample, is only pole size, that is, 5.0 to 11.0 inches 
in diameter. Many other stands need to be thinned, 
and they would provide a substantial volume of 
usable wood of all species. 

As shown in the following tabulation, the total 
stand of live and dead timber in the State is 17 


billion cubic feet. 


Total timber stand 
in Montana 


Billion 


cubic feet Percent 
Sawlog portion of saw-timber trees ioreion aati oy) t 48 
Pole-timber trees ..... ; ae a Mee 42 
Gulletrees see eS a nas eS ee 3 2 
Dead: trees= 22435 . : 4 5 3 
Top portion of saw-timber trees... Saw 9 5 
otal: BN a Dee ice pee Ra Ee aa 17.0 100 


should not be cut for many years, it is apparent that 
the existing timber volume as a whole is more than 
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ample in relation to the use which has so far been 
made of it. ‘The total cut of live and dead timber 
of all kinds has averaged less than 100 million 
cubic feet per year. Thus, if size and quality 
could be disregarded, there is enough timber to 
keep logging operations going at the present rate 
for 170 years or more without any additions to the 
volume by growth. 

Although only 3 percent of the total usable 
volume in the State as a whole is dead wood, the 
situation varies considerably by locality. In Beaver- 
head County, for example, 14 percent of the usable 
timber of all species and 20 percent of the lodge- 
pole pine are dead. 

Two-thirds of the dead timber in Montana is 
lodgepole pine killed by the mountain pine beetle 
(Dendroctonus monticolae) . In 1909 an infestation 
of this beetle was reported on what is now the 
Flathead National Forest. That was the beginning 
of an epidemic which eventually swept southward 
across the western part of the State into the Bitter- 
root Valley and Big Hole Basin. During the three 
decades the epidemic raged, it killed billions of 
board feet of mature timber, mostly lodgepole pine. 
This single epidemic probably killed as much or 
maybe more lodgepole pine of saw-timber size 
than is standing today. Figure 23 shows the general 
location of the major bodies of dead timber in the 
State. 


Timber Growth in Montana 


Net annual growth of all timber 5.0 inches and 
larger in Montana is 241 million cubic feet, nearly 
2 percent of the total for all of the United: States. 
The net annual growth of saw-timber trees in 
Montana is 606 million board feet, about 114 
percent of the national total. These are indeed 
small percentages, considering that approximately 
31% percent of the Nation’s commercial forest lies 
in Montana. This situation is accounted for first 
by the fact that Montana forest land at its best 
will not grow timber as fast as the forest land of 
several other regions. Secondly, growth in Montana 
is currently low because the forest is in an un- 
developed condition, much of it being overmature 
and slow growing. Figures are not available to 
show what portion of the total growth capacity 
in the United States is in Montana, but there is 
no question but that the following figures will be 
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considerably exceeded as the Montana forest is cut 
over and restocked with thrifty stands. 


Net annual growth of live saw tim- 
ber and primary growing stock 


Primary growing 


Live saw timber stock 

(million (million 

bd. feet) cu. ft.) 
WesterngMontanaltsaassiee eae 346 97 
asternzMontanaremten eae 260 144 
AR otal eee ae een ste 606 241 


At present 60 percent of the net cubic-foot tim- 
ber growth in Montana occurs east of the Con- 
tinental Divide. This may seem strange, consider- 
ing that only 43 percent of the commercial forest 
area lies in eastern Montana and that this forest 
has on the average a substantially lower growth 
capacity than the forest of western Montana. Here 
again the answer lies in the character of existing 
stands. One-third of the saw-timber area west of the 
Divide is overmature, growing slowly, and _ suffer- 
ing heavy losses from insects and disease. This 
overmature condition is much less common in east- 
ern Montana. Proportionately, much more of the 
eastern Montana commercial forest bears young 
stands, many of which are in the stage of most rapid 
growth. 

The cutting of the overmature stands in western 
Montana is gradually changing the picture, and in 
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the long run we may expect the net annual growth 
there to be substantially higher than in eastern 
Montana. As a matter of fact, inasmuch as the 
western Montana estimates are based on measure- 
ments made in the middle thirties when precipita- 
tion was below normal, current annual growth in 
that area is no doubt somewhat higher than indi- 
cated. The majority of growth measurements in 
eastern Montana were made following World War 
II, during a period when precipitation was slightly 
above normal. 
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Montana’s Forest Industries 


“ORE than 400 sawmills and at least 75 other 

M wood-using plants operate in Montana. 

The output of all forest industries in 1948 

was valued at 50 million dollars. These industries 

are a major source of employment and income for 
many communities. 

Lumber is the principal wood product in Mon- 
tana, and lumbering the principal manufacturing 
industry. A number of other forest commodities 
are also produced: mine timbers, transmission poles, 
pulpwood, fuel wood, posts, lath, shingles, hewed 
ties, converter poles, corral poles, and Christmas 
trees. 


The Lumber Industry 


Since the 1840’s when the Jesuit Fathers in the 
Bitterroot valley flattened out a wagon wheel tire 
and cut sawteeth in it, the lumber industry has 
come a long way. ‘Their crudely constructed sawmill 
was the first. The next one was brought to Mon- 
tana in 1863 by two men, Holter and Evenson. 
Hitched behind a yoke of oxen, this mill was hauled 
more than 1,000 miles from Denver, Colo., to 
Madison County. It was in operation in 1864 and 
the first boards sold for a top price of $140 per 
thousand board feet (5). From such humble be- 
ginnings the lumber industry has grown to a 45- 
million-dollar business. 

Early production records show that Montana 
mills sawed about 13 million board feet of lumber 
in 1869. By 1900 production exceeded 200 million 
board feet, and continued generally upward to a 
peak of 427 million board feet in 1923. Lumber 
output took a sharp slump during the depression, 
dropping to a little more than 100 million board 
feet in 1932. Following this, production headed 
upward again to a new peak of 598 million board 
feet in 1948 (fig. 2, p. 4). 
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Size of Montana Sawmills 


Lumbering in Montana is in its third phase of 
development. The first phase was the operation 
of the pioneer mills, such as the one run by Holter 
and Evenson. The second phase, from about 1890 
to 1925, was that of the large mill, during which 
big plants were constructed in Libby, Eureka, Troy, 
Missoula, Hamilton, and several other towns. Ac- 
cording to the lumber census of 1921, large mills 
accounted for 75 percent of the lumber production 
’ The third phase began after 1925. 
Large mills dropped in number from 7 to 5 in 1948 
and their production fell off proportionately. Dur- 
ing the quarter century following 1925 many smaller 
plants were established and their combined output 
in 1948 was over 300 percent higher than in 1926. 

In 1948 the most important segment of the lum- 
ber industry was the medium-size mills which pro- 
duced 48 percent of the lumber cut (fig. 24). Just 
how much the center of gravity shifted between 
1921 and 1948 is shown in figure 25 and in appen- 
dix table 23. 

The larger mills that have closed over the years 
appear to have done so because of their inability 
to get enough ponderosa pine at a time when it 
was difficult to market timber of other species. ‘The 
two largest sawmills in Montana today, the Bonner 
plant of the Anaconda Copper Mining Co., and the 
Libby plant of the J. Neils Lumber Co., have been 
favored with a backlog of ponderosa pine timber. 
Both also have had relatively good outlets for sawed 
material of other species. ‘The Bonner mill saws 
much larch and Douglas-fir for the Butte mines and 
the J. Neils Lumber Co, has developed a market 


in that year." 


* The term “large mills” as used here includes plants pro- 
ducing 10 million board feet or more annually; medium 
mills, 1 million to 10 million board feet; and small mills, 
under 1 million board feet. 


no 
~I 


F-463551, 463550 
FicurE 24.—A, A modern medium-size sawmill of the type that is taking on greater importance in the lumber industry. 


This is a band mill. B, A large-size sawmill, one of the few remaining in the State. Diversification, remanufacture, 
precision manufacturing, adequate capital, and established outlets are some of the factors accounting for the long- 
time stability of these plants. 
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FIGURE 25. 


for lumber of these species through an aggressive 
sales program. 

The changing character of the lumber industry 
has both its good and bad features. Small plants 
have the operational advantage of lower overhead, 
and an industry of small businesses offers wide 
opportunity for individual enterprise. On the other 
hand many of the smallest mills are marginal. 
When markets are good, they run; when markets 
are poor, they shut down. Lacking mechanical 
improvements and a large volume of output, they 
are in a less favorable position to operate with 
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maximum efficiency than are the larger mills. Per- 
haps the greatest handicap of smallness is in obtain- 
ing efficient management; it is far easier to find 
management ability for 1 large mill than it is for 
10 small ones. 

In view of the problems which seem to be in 
inverse ratio to mill size, the sixfold increase in 
number of medium-size mills is most encouraging. 
While these mills are small in comparison with the 
mills that dominated the western lumber industry 
in the past, they are not the smallest. Many of 
them are large enough to permit the installation 
of dry kilns, resaws and other mechanical aids. 
Such utilization opportunities make it feasible to 
build this segment of the industry into an efficient, 
stable group of plants. 

Concentration yards, which buy up rough green 
lumber and dry, dress, and market it, are overcom- 
ing some of the disadvantages of small mills. 
Though concentration yards have long been an 
institution in the South, they have only recently 
become important in Montana. 


Lumber Production by Species 


Except for some cottonwood cut by small saw- 
mills in the river bottoms of eastern Montana, 
nearly the entire lumber production of the State 
is from coniferous timber. Three species, ponderosa 
pine, western larch, and Douglas-fir, make up 
nearly 95 percent of the cut. White pine, spruce, 
and lodgepole pine are sawed by numerous sawmills 
in the western part of the State, but the total 
output of these species is relatively small. 

Since 1904, with the exception of 4 years, the 
cut of ponderosa pine has exceeded that of any 
other species. Western larch has generally been 
second and Douglas-fir third. The most significant 
point, however, is that western white and ponderosa 
pine, which together make up 22 percent of the saw- 
timber stand, have in the past half century ac- 
counted for 47 percent of the lumber cut. This 
situation has arisen from differences in market- 
ability of the various species. 

Western white pine lumber has always been of 
sufficient value to pay the high cost of freight to 
midwestern and eastern markets and still leave a 
profit for the producer. Ponderosa pine has ranked 
a little below western white pine in this respect. 
The other timber species, however, lack the special 
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qualities of western white and ponderosa pine and 
have been less able to pay their way. Fortunately, 
the mining industry and the railroads have pro- 
vided a local market for much lumber of these 
less valuable species. 

During the war and postwar years the proportion 
of larch, Douglas-fir, and other less valuable species 
in the lumber cut increased. In 1948 these species 
accounted for 60 percent of the total lumber pro- 
duction as compared with 48 percent in 1937. ‘This 
change was due to the outstandingly strong post- 
war lumber market and the reduction of the 
western white and ponderosa pine timber supply. 
Major dependency, nevertheless, still rests upon 
the two pines even though they account for less 
than half of the cut. 

The over-all timber supply situation in the 
United States is a basis for thinking that the market 
position of the less valuable species will continue 
to improve. However, if there are periodic slumps 
in the lumber market in the future as there have 
been in the past, they will undoubtedly have a less 
adverse affect upon ponderosa and western white 
pine lumber than upon lumber of the less valuable 
species. Thus, the lumber industry will be more 
stable and profitable in the future if it has pon- 
derosa and western white pine timber to cut. 


Markets for Montana Lumber 


The miner was the lumber industry’s best cus- 
tomer for many years. Later the railroads became 
important wood users and also provided access to 
outside markets. Still later with the great settle- 
ment period following the turn of the century, 
Montana farmers and ranchers began to use a 
large quantity of lumber. ‘Voday a little more than 
hall of the lumber cut is used within the State 
(fig. 26), the railroads being the principal con- 
sumers. Other in-state consumers or types of use 
are, in order of their importance: farms, mines, 
remanufacturing, and nonfarm construction. As 
a group these users plus the railroads account for 
about 90 percent of the in-State consumption. 

Montana lumber is shipped all over the Nation. 
A survey in 1945 showed sawmill shipments to 40 
of the 47 other states, with 71 percent going to the 
Midwest (fig. 27). Minnesota, Illinois, Iowa, Wis- 
consin, and Pennsylvania were, in that order, the 
principal markets in 1945. Fourteen percent of the 


1945 shipments went to the West, 13 percent to 
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the Northeast, and 2 percent to the South. This 
general pattern of distribution, which has_pre- 
vailed for more than 20 years, is due largely to 
the competitive position of the Montana industry 
in relation to South and west coast mills. 


Railroad Tie Production 

Cross ties constitute a sufficiently important part 
of the lumber output in Montana to warrant special 
mention. They have been a major item of wood 
use ever since railroads began to replace river 
steamers and covered wagons. As the transcontinen- 
tal lines headed westward across the Plains States 
during the latter part of the last century, the re- 
quirements for ties were tremendous. Even before 
the rails reached to Montana’s forest areas, ties were 
being hewn on the eastern slopes of the Rockies 
and driven down the Missouri and Yellowstone 
Rivers. Evidence of these early cuttings can still 
be seen in many of the remote areas of the Sun, 
Gallatin, and Yellowstone River drainages. 

It was not, however, until the midtwenties that 
cross ties became a big item of production in Mon- 
tana sawmills. Almost all of the ties cut in the 
earlier years were hewn by tie hacks, and as late as 
1925 about 900,000 hewn ties were. being cut 
annually. This was slightly more than 40 percent 
of the total tie output. The production pattern 
shifted rapidly, and by 1931 hewn ties made up 
about | percent of the total, all the rest coming 
from sawmills. The shift to sawed ties brought a 
concentration of tie production to the northwestern 
counties—Flathead, Lincoln, Lake, and Sanders. 
Here are located two tie concentration yards with 
preservation plants. Here also are large areas of 
larch and Douglas-fir, species which because of their 
strength and durability are preferred by the rail- 
roads. In recent years larch and Douglas-fir ties 
have constituted nearly one-fifth of the total saw- 
mill output in the State. 

Production of sawed ties has become a specialty 
trade for a number of small mills; portable equip- 
ment and crews of usually not over six to eight 
men are typical. Cutting from 2,500 to 12,000 ties 
per setting, these small mills move rapidly from one 
tract to another. In 1946 there were about 35 of 
them. Their operation has been notably unstable. 
Annual sawed-tie purchases from 1942 to 1947 
ranged from 42 million to 97 million board feet. 
The worst feature of such fluctuation is, of course, 
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its adverse effect on the income of dependent 
communities. — 

In cutting ties, the outer part of the log is 
either tossed to the slab pile or sawed into boards. 
For each 1,000 board feet of ties sawn, it is possi- 
ble to cut nearly 250 board feet of lumber, com- 
monly referred to as side lumber. Tie sides from 
larger larch trees yield 40 percent in clear grades. 
The controlling factor as to whether side lumber 
is to be sawn is usually the market price of larch 
and fir boards. When the price is relatively low, 
tie sides go to the slab pile; when the price is 
good, side lumber is sawn. During most years the 
market has been so poor that much high-grade 
wood has been sold for fuel or left to rot in the 
woods. 


The Mine Timber Industry 


Approximately one-fifth of the output of Mon- 
tana’s sawmills is used by the mining industry in 
the form of heavy timbers, planking, lagging 


, or 
other lumber. 3 


In addition, some 3 million cubic 
feet of round and hewed material are used under- 
ground each year in the production of metal ore 
and coal. The mine timber industry has grown up 
to meet this need. 

In the early days of metal mining in Montana 
sawed mine timbers were used to a greater extent 
than at present (J). As the price of sawed timber 
increased, however, round timbers began to be 
used more. Unlike the hewn tie which has almost 
gone out of existence in this region, the round 
mine timber has stayed in favor because it has been 
the cheapest material for the job. Recently one 
company has been experimenting with slabbed 
stulls, that is, round stulls roughly squared to 
facilitate packaging and handling. 

Lodgepole pine was at one time the principal 
species used underground, because the forests in 
the vicinity of the metal and coal mines were 
principally of that species. According to Rapraeger 
(10), this situation changed about 1916 when the 
copper market of World War I created an unpre- 
cedented demand for mine timbers which local 
suppliers could not meet. It became necessary for 
some of the mining companies to reach out into 
the larch-Douglas-fir forest for timber. Since freight 
rates favorable and 


were two of the major 


mining companies owned extensive tracts of larch 
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and Douglas-fir, the market lost by lodgepole pine 
was never regained. Today more than half of all 
the round timbers produced in Montana are larch 
and Douglas-fir, mainly the latter. 

The Anaconda Copper Mining Co., which uses 
most of the round timbers in the State, obtains the 
greater part of its supply in western Montana 
although its operations are widely scattered. The 
smaller concerns generally obtain timbers in the 
vicinity of their mines. Three-fourths of Montana’s 
mine timbers are produced in the western part of 
- the State. 


The Pole Industry 


Prior to World War II some 20 to 30 thousand 
telephone and light poles (mainly western red- 
cedar) were cut annually in Montana. The short 
supply of redcedar timber, the preferred species for 
poles, and also the lack of processing and treating 
plants kept pole production at a low level. Between 
1945 and 1948 10 processing and treating plants 
were built—6 in western Montana and 4 in eastern 
Montana—and the pole industry came into its own. 
These plants, plus the additions to those already 
established, involved a capital investment of 114 
million dollars. In 1947 the industry produced 
325,000 poles. Production slipped badly in 1948 
because of unfavorable market conditions, but rose 
again to 222,000 pieces in 1949 (appendix table 
25) . 

The expansion of this industry was based 
primarily on the utilization of lodgepole pine tim- 
ber. Growing straight and slender in dense stands 
and having a high proportion of the desired 30- 
to 40-foot lengths and 8- to 12-inch diameter classes, 
lodgepole pine has the qualities needed to make 
good telephone and power poles at a low cost. 
Nearly one-third of the lodgepole pine timber in 
the United States is located in Montana, so with 
the rapid depletion of redcedar in other Western 
States the growth of Montana’s pole industry was 
a natural development. 

A greatly expanded rural electrification program, 
beginning in 1945 stimulated the rapid growth of 
the Montana pole industry. Although the propor- 
tion of farms in the United States which are elec- 
trified jumped from 11 percent to 87 percent in 
15 years, there is still a big job to do in bringing 
adequate electric and telephone service to all rural 


homes. If new development proceeds at the rate 
planned by the Rural Electrification Administra- 
tion, about 2,500,000 poles will be needed annually 
between 1950 and 1957. After that the demand 
is expected to drop to 1,500,000 poles a year. 

Rural electrification and telephone cooperatives, 
of course, represent only part of pole requirements. 
There are some 55 million poles in service in the 
United States, exclusive of Rural Electrification 
Administration utilities. The annual replacement 
on these lines is estimated to be 2,700,000 poles 
annually. 

Montana has sufficient timber to supply an even 
larger share of the Nation’s pole needs than it 
has in the past. It is estimated that the annual 
cut of lodgepole pine alone can be stepped up 
four times and even then be well within the 
desirable cut limitation. The major problem of 
the industry is that of meeting strong competition 
from other producing States. Meeting competition 
will require a reduction in production costs, devel- 
opment of preservative treating processes to meet 
buyer specifications, and otherwise creating a de- 
mand for Montana poles. : 

Though Montana’s big new market in recent 
years has been for small poles for rural lines, one 
company is attempting to develop outlets for west- 
ern larch poles 45 feet and longer. Western larch is 
well suited for the production of such poles. It has 
a desirable shape and will produce a variety of 
sizes. Moreover, if properly treated, larch poles 
compare favorably with poles of other species in the 
matter of service life. These factors plus the in- 
creasing difficulty of finding adequate supplies of 
long poles in the South suggest a favorable market 
outlook. In 1949, 15 percent of the poles pro- 
duced in Montana were western larch. 


The Christmas Tree Industry 


For more than 20 years Christmas trees have been 
an important product of Montana’s forests. Nearly 
3 million trees are shipped annually to midwestern 
and eastern markets. This is about one-seventh of 
the total production in the United States. The 
development of the Christmas tree industry in 
Montana is due primarily to the large number of 
Douglas-fir trees on low-site quality areas in the 
western part of the State. Growth on this land 
is sufficiently slow to produce the dense foliage 
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desirable in Christmas trees. Some lodgepole pine 
trees have been shipped, but only on a trial basis. 

Lincoln and Flathead Counties in the northwest 
corner of the State furnish about three-fourths of 
the trees shipped each year. About 70 percent of 
the trees come from private properties but in 
recent years cutting has been increasing on State 
and Federal lands. This industry, which employs 
about 2,500 workers for 2 months before Christmas 
and brings about | million dollars into the State, 
is a desirable one. Cutting of Christmas trees, like 
any cutting when properly done, adds to the pro- 
ductivity of the forest. It also provides employment 
during a slack period. 

In 1948, Montana Christmas trees were shipped 
to 33 States, and a few carloads were exported to 
foreign countries. Five States, Hlinois, Iowa, Mis- 
souri, Texas, and Kansas, received slightly more 
than half of the 1948 shipment. 

In the midwestern market area where most of 
the Montana trees are sold, freight from most com- 
peting areas is less than from Montana. For ex- 
ample, from New Hampshire to Chicago the rate 
per hundredweight in 1949 was $1.29; from New 
Brunswick, $1.64; from western Montana, $2.22. 
These rate differences emphasize how necessary it is 
for the Montana industry to establish a reputation 
for high-quality trees and to keep prices at a reason- 
able level. 

In recent years there has been some evidence 
that the quality of trees shipped from this State 
is declining. It is therefore clear that more effort 
must be made to grow better trees and to grade 
tree shipments. Growing better trees and more 
of them involves cultural practices such as thinning 
of thickets, leaving stumps with live branches to 
produce more trees, pruning of lower branches from 
thin-topped or badly formed trees, and in some 
cases planting to maintain full stocking. ‘Vhe adop- 
tion of Christmas tree grading rules is recom- 
mended to provide a basis for quality measure- 
ments. 


Pulpwood, Fuel Wood, and Fence Posts 


Montana does not have a pulp mill but it does 
produce pulpwood for export. For many years 
pulp logs have been shipped westward. During 
World War II the shipments reached a high of 
15,000 cords, and in the 10 years from 1940 to 
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1949 averaged 8,400 cords a year. In 1945 wood- 
procurement problems caused several Wisconsin 
mills to look to Montana for pulpwood. Six-hun- 
dred-and-forty cords were shipped eastward that 
year. Despite the long haul of more than 1,000 
miles, shipments to the Wisconsin plants climbed 
steadily to 50,000 cords in 1949. Figure 28 shows 
the trend of pulpwood production from 1940 
through 1949. 

Even in 1949 pulpwood constituted less than 
5 percent of the timber-products output for the 
State. Since it takes approximately 130,000 cords of 
wood a year to keep a 200-ton sulfate pulp mill run- 
ning, the construction of even one or two mills 
would make a major change in the character of 
the industrial drain upon the forest. 

Montana produces 187,000 cords of fuel wood 
and 4,900,000 fence posts annually. All but a 
small part of the fuel wood and fence posts is 
consumed within the State, mostly near the 
locality in which they are cut. 


Commodity Drain on Montana’s Forest 


Approximately eight-tenths of the timber re- 
moved from the commercial forest of western Mon- 
tana is for lumber. In contrast, lumber use 
represents only one-tenth of the production east 
of the Continental Divide. In that part of the State 
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more timber is being cut for each of three other 
products, fuel wood, posts, and pulpwood, than for 
lumber. 

During the period from 1939 through 1948 an 
average of 94 million cubic feet of live, sound 
timber was cut yearly. This drain has two com- 
ponents which are discussed later. Ninety-three 
percent of the timber cut, or 528 million board feet, 
was of saw-timber size, that is, 11.0 inches in 
diameter and larger. The other 7 percent of the 
drain came from pole-timber trees, 5.0 to 11.0 inches 
in diameter, and amounted to 93,000 cords an- 
nually. 

The average annual commodity drain on Mon- 
tana’s forest growing stock for timber products 
is as follows: 


Average annual commodity drain. 


1939—48 
Live saw Live pole 
timber timber Total 
(million (thousand (million 
bd. ft.) cords) cu. ft.) 
Western Montana .......... 479 38 81 
Eastern Montana eee 51 13 
otal. = eee 28 89 94 


This excludes the production from dead and cull 
trees (primarily for fuel wood and fence posts) 
which amounts to almost one-tenth of the total 
production, but it includes logging waste, that is, 
live timber either cut or damaged beyond recovery 
in the course of logging operations but not used. 
Eighty-seven percent of the volume of the trees 
cut and damaged is taken out of the woods. The 
rest is left to rot. 

Figure 29 compares the commodity drain with 


the growth figures presented earlier. In eastern 


© 


Montana the volume of timber is increasing be- 
cause of an excess of growth over drain. In western 
Montana the volume of all timber 5.0 inches and 
larger is likewise increasing, although the saw- 
timber volume is declining. Because the logging 
activity is on the whole poorly distributed in west- 
ern Montana, many areas are being heavily cut 
and the saw-timber growing stock decline in these 
areas is even more rapid than for western Montana 
as a whole. 
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Timber Supply and Industrial Development 


NDUSTRIAL use of Montana’s timber has been 
| slow to reach the present level and even today 

is considerably below the productive capacity 
of the forest. No doubt the brightest fact in the 
forestry situation is that timber is available to sus- 
tain a larger forest industry. However, there are 
some qualifications that must be understood and 
taken into consideration. The opportunity for 
expanding the timber cut is contingent upon mak- 
ing more effective use of the forest. There are, in 
other words, four requirements that must be met if 
production of timber products is to be sustained at 
the level made possible by the growth capacity of 
the forest. 

1. Better distribution of the timber cut so far as 
Species, size, and kind of trees are concerned. A 
large part of the logging has been concentrated 
upon the more desirable timber, whereas use of 
the rest has lagged. 

2. Better distribution of the timber cut so far 
as area 1s concerned. Many stands classed as com- 
mercial by the Forest Survey are not yet operable 
primarily because of a lack of roads. Unless the 
entire commercial forest area is utilized, the maxi- 
mum timber cut cannot be sustained. 

3. More complete utilization of the trees logged. 
In most logging operations the tops of the saw- 
timber trees are not utilized. These tops represent 
about 10 percent of the usable wood volume of 
the trees. Yield estimates in this report are based 
on the assumption that such material will be used 
in the future. - 

4. Intensification of forest management and pro- 
lection. Much needs to be done to put the forest 
in a productive condition and to minimize losses. 
As in farming, forestry yields have a direct rela- 
tionship to the amount of effort expended on crop 
culture. 

The difficulties in attaining full forest produc- 
tivity in Montana are by no means insurmountable. 
As a matter of fact, forest-management practices 
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and protection are steadily improving, and there 
are hopeful signs that the economic handicaps 
which have held up development will lessen. Never- 
theless, for a realistic view of the situation one 
should bear in mind that the allowable-cut™ esti- 
mates in this report can only be justified if the 
four requirements mentioned above are met. ‘There 
is a time element involved too. It is quite obvious 
that the improvements in management, protection, 
and development cannot be permitted to lag. If 
we drift along for several decades without making 
these advances, the allowable cut will be lower 
than indicated here. 


Conditional Allowable Cut 


The total conditional allowable timber cut in 
Montana is 250 million cubic feet a year, or 129 
million cubic feet greater than the 1948 timber cut. 
As emphasized by the following tabulation and 
figure 30, two-thirds of the opportunity for ex- 
panding the cut is in types of wood only lightly 
utilized at present, namely, pole, dead, and cull 
trees and the tops of saw-timber trees. 


Conditional 
1948 cut allowable cut 
(million (million 
cu. ft.) cu. ft.) 
Sawlog portion of saw-timber trees...... 100 148 
Pole-timber trees... 2.0 00..¢ Sse bc ee. 9 55 
Dead and cull timber and tops of saw- 
timber: ‘trees#: 5. Sh ie Sy 12 47 
A ROY ta ete pt creter ne Hed Sarecon ON 121 250 
Saw Timber 


The cut of saw timber reached an all-time high 
in 1948 but it was still below the allowable cut 


“The desirable level of cut is called “allowable cut.” In 
stands in a depleted condition, the allowable cut should be 
less than the annual-growth rate to permit a build-up of 
growing stock. In stands where the volume of older timber 
is greater than necessary for sustained production, the 
allowable cut may be greater than the annual growth. 
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for the State as a whole (fig. 30). As compared 


with an allowable cut of 861 million board feet the 


cut was 682 million. In eastern Montana, the cut 
of saw timber can be six times that of 1948. 
On the other hand in western Montana during 
1948, the cut of all species exceeded the allow- 
able cut—by 13 percent—for the first time. The 
opportunity for expanding the saw-timber cut is 
mainly in the smaller size saw-timber trees, 11.0 to 
20.9 inches in diameter. 


Pole Timber 


In general, today’s pole timber trees are tomor- 
row’s saw-timber trees. Therefore, most of the pole- 
timber trees are growing stock and should not be 
cut. There is, however, a sizable volume of 5- to 
1l-inch timber that can be removed with benefit 
to the stands. 

From an industrial standpoint, the most impor- 
tant part of Montana’s merchantable pole timber is 
in lodgepole pine stands that have failed to reach 
saw-timber size even though they are mature, and 
in some cases overmature. 


The small size of the — 


trees in these stands is due to three factors; the — 


natural smallness of lodge-pole pine, the dense 
condition of some stands, and poor growing condi- 
tions (low site quality). Whatever the reason, this 
pole-size timber is ready for harvest and is excellent 
raw material for pulp and several other uses. 

In addition to the more or less solid stands, pole 
timber is also scattered throughout the forest. 
Some of it should be thinned out of young stands 
to increase their growth rate. Some of it is poor- 
risk timber in older stands, and should be logged 
along with saw timber to make way for more 
vigorous trees. Comparatively little pole timber 
has been logged in the past and for that reason the 
opportunity for expanding the cut is even greater 
than it is for saw timber. In western Montana the 


allowable cut of pole timber is four times as large 


as the average 1939-48 cut; in eastern Montana it 
is nine times as large. 

Any statement that more pole trees should be 
logged in the future than have been in the past 
needs careful qualifying. As pointed out earlier, 


most of the pole timber is growing stock—the source 


of future saw timber. Unless the pole trees to be 
cut are selected with discrimination, increased log- 


ging can do more harm than good. As a matter of 
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fact, some harm has already been done. ‘The extra 
good lumber market following World War II 
caused the premature logging of some vigorous, 
fast-growing, young ponderosa pine stands of pole 
size and slightly larger. Because such stands are in 
short supply, premature cutting of them under- 
mines the future of established dependent saw- 
timber industries. 


Dead and Cull Trees and Tops of Saw-Timber 
Trees 


The usable portion of trees with rot and other 
defects, and trees killed by fire, insects, diseases, 
and other causes, is a wood source that has been 
little used. Lodgepole pine stands devastated by 
the serious insect epidemic that swept over Mon- 
tana from 1909 to 1933 constitute the largest sup- 
ply of dead timber. However, there is also much 
dead timber of other species. 

Climatic conditions in the Rocky Mountains 
preserve fire-, insect-, and disease-killed timber for 
a long time. The remarkable lasting quality of 
much of this dead, standing timber is attributed 
to the drying out of the wood to the point where 
decay fungi cannot spread (7). Many larch trees 
that died in the first decade of this century still 
contain sound, usable wood. ‘There is ample evi- 
dence that dead lodgepole pine in the high, dry 
forests of eastern Montana will last a quarter 
century or more. A recent study in Utah and 
Colorado reported cases of dead trees remaining 
standing and salvable for 70 years (7). 

The dead timber is suitable for many uses. For 
example, tests of lodgepole pine for pulping show 
that it will yield pulp comparable to that from 
green wood of this species, except possibly for a 
slightly lower tearing strength. 

‘The drawbacks of dead wood for pulp, poles, lum- 
ber, and other products are somewhat higher log- 
ging costs and greater wastage because of defects. 
The fact that much of the dead timber is scattered 
throughout green stands makes it desirable even 
from the operator’s point of view to put it to use. 
Nevertheless, very little dead timber has been used 
for any products except fuel wood, fence posts, 
and stulls. Green timber is preferred because it 
is easier to use, there is still plenty of it, and it 
requires less care in selection. 

The Montana forest can supply a substantial 
quantity of dead wood for many years. ‘The salvage 
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operation should grow smaller as time passes, be- 
cause good management should eventually reduce 
widespread and devastating insect epidemics. 

How much dead timber now standing can be 
made available and logged at a profit before it 
deteriorates is difficult, if not impossible, to say. 
Assuming that 5 percent of the existing volume 
is used annually, the annual cut for some years to 
come would be 311,000 cords—68,000 from western 
Montana, and 243,000 from eastern Montana. 

‘The volume of cull timber is considerably smaller 
than that in dead trees. If it is utilized at the 
rate of 5 percent a year, the cut will be 127,000 
cords—80,000 from western Montana, and 47,000 
from eastern Montana. 

Another source of wood is the top portions of saw- 
timber trees. At the present time, loggers in western 
Montana are utilizing the top portion of 1 tree out 
of 20. In eastern Montana about half of the top por- 
tions are utilized, chiefly because a large part of the 
cut is being used for pulpwood. The volume of 
the top portion of the allowable annual cut of 
saw-timber trees would be 102,000 cords—36,000 
from western Montana, and 66,000 from eastern 
Montana. 

The combined allowable cut of dead and cull 
trees and the top portions of saw-timber trees is 
estimated to be 540,000 cords; the actual cut in 
1948 was 138,000 cords. 


The Allowable Cut by Species and Ownership 


The utilization of saw timber in Montana is 
very much unbalanced so far as species are con- 
cerned (fig. 31). Three of the high lights in the 
statistics for the 1948 cut are as follows: 

1. The cut of ponderosa and white pine saw 
timber was 81 percent above the allowable cut. 

2. The cut of larch and Douglas-fir saw timber 
was 3 percent above the allowable cut. 

3. The cut of other species, mainly lodgepole 
pine and Engelmann spruce, was 85 percent below 
the allowable saw-timber cut. 

The most disturbing feature in the Montana 
timber situation is the excessively heavy cut of 
ponderosa pine west of the Continental Divide. 
Since 1925, except for 4 years, the cut of ponderosa 
pine saw timber in western Montana has been 
higher than the allowable cut (fig. 32). While 
the overcutting of this species is offset to a small 
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extent by the uncut surpluses east of the Divide, 
that fact does not solve the problem in western 
Montana. 

In several localities the overcutting of ponderosa 
pine has been especially severe. In Ravalli County, 
for example, the cut during the decade 1936 to 
1945 was almost three times higher than the allow- 
able cut (fig. 33). The inevitable result will be 
drastically curtailed production of ponderosa pine 
for a long time. 

Only a few general statistics by ownership are 
available. They are presented in table 1, which 
shows that the conditional allowable cut of saw 
timber on the national forests is in all instances 
higher than the present cut. However, the na- 
tional-forest cut of ponderosa pine and western 
white pine in western Montana is about as high 
as it should go, and the larch and Douglas-fir cut 
is also approaching the ceiling. There is consider- 
able room for expanding the cut of other species. 
On the national forests of eastern Montana, the 
present cut of saw timber of all species is only a 
fraction of the conditional allowable cut. 

The situation of the other ownerships is different. 
In eastern Montana the timber cut outside the 
national forests could be doubled. But, in western 
Montana the ponderosa pine,” larch, and Douglas- 

12 The volume of western white pine outside the national 
forests is too small to permit an accurate over-all comparison 
of actual and allowable cut. 
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fir timber not in the national forests is being 
heavily overcut. The drain on ponderosa pine is 
three times as high as it should be. Table 1, of 
course, reflects only the over-all situation of all 
other ownerships combined. In some localities and 
on some of these holdings the rate of cutting is 
quite satisfactory. 
therefore that much more marked. 

Though privately owned timber in western Mon- 
tana is in general being cut much too rapidly, 
the heaviest overcutting during the period 1940— 
49 occurred on State-owned lands. 


On others the unbalance is 


Industrial Expansion Opportunities 


Montana’s commercial forests provide work for 
about 5,800 persons in logging camps, sawmills, 
and other timber-product industries. This is at 
the rate of one worker for every 2,700 acres of 
commercial forest, which is very much different 
from the national average of roughly one worker 
for every 300 acres. It seems unlikely that forest 
industries in Montana can be built up to the point 
where there will be one worker for every 300 acres. 
However, the allowable cut figures make it plain 
that there is considerable room for increasing both 
the income and employment from forest-products 
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TABLE 1.—Montana saw-timber cut in 1948, by two major 
ownership groups, compared with conditional allowable cut 


| Western Montana Kastern Montana 
Condi- | Condi- 
Ownership class | 1948 tional |} 1948 | tional 
cut | allowable | cut allowable 
| cut | | cut 
| Million | Million Million Million 
National forest: | board feet | board feet | board feet | board feet 
Ponderosa and west-| | | | 
ern white pine.. | 47 | 48 2 | 10 
Larch and Douglas- | | 
fin eee ee: 116 144 | 9 | 62 
Other species aS 14 127 | 15 | 180 
| a 
Movaleses fa 7a5) 177 | 319 26 | 252 
All other: | 
Ponderosa and | | 
western white | 
PIN Gseo8 om | 198 | 69 | 6 13 
Larch and Douglas-| | | 
Birsiees cyweer ates 241 136 | 10 23 
Other species 16 36 8 | 13 
ey BY | a oe aG aSaes 
Rotal ce aie | 455 241 24 | 49 
Total, all owners eal 632 | 560 50 | 301 


industries. On the other hand, these figures make 
it plain also that indiscriminate industrial develop- 
ment would do more harm than good. It is essen- 
tial tor fitted to the 
resource so as to make the most of the timber 


the development to be 


surpluses and not to aggravate the shortages. 
Three broad lines of action will meet that re- 
quirement: (1) Developing new industries with 
9 ifwi > 
(2) modifying the 
wood consumption habits of the lumber industry; 


different raw material needs; 


and (3) making more effective use of the wood cut. 


Developing New Industries with Different Wood 
Requirements 


A major shortcoming of the timber industries in 
Montana today is the lack of diversification in 
manufacturing. Eight-tenths of all the timber cut 
goes to the sawmills. And if fuel wood is excluded, 
nine-tenths of the timber cut goes to sawmills. 
There is nothing wrong with the fact that sawmills 
predominate, but the fact that they have been 
obliged to be selective so far as raw material is 
concerned has created much of the present diff- 
culty. 

The most obvious solution to the Montana 
problem is a great expansion of pulpwood produc- 
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tion in the State, because pulp mills can utilize 
species of timber and small trees not suited for lum- 
ber. It has long been felt that much Montana tim- 
ber will be a drug on the market until such time as 
there is greater use of it for fiber. 

Although 53,000 cords of pulpwood were shipped 
out of the State to Wisconsin and Washington in 
1949, that volume was but a small fraction of what 
the forest can supply. The total annual allowable 
cut of saw timber, pole, cull, and dead trees to a 
4-inch top in Montana is 1,786,000 cords greater 
than the average cut of wood for all purposes dur- 
ing the decade 1939 to 1948 and 1,386,000 cords 
greater than the 1948 cut. An annual cut of 130,- 
000 cords of wood is sufficient to support one 200- 
ton sulfate pulp mill. Opposing these favorable 
resource figures are the economic realities which 
have so far prevented any pulp mill from being 
established in the State. Along with some of the 
other Rocky Mountain States and Alaska, Montana 
is farthest away from the large consuming centers. 
The rising shipments of pulpwood eastward suggest, 
however, that the prospects are brighter than they 
were for large-scale pulpwood production in Mon- 
tana if not for a local pulp and paper industry. 


Modifying the Wood Consumption Habits of the 
Lumber Industry 


Obviously the lumber industry cannot continue 
to overcut ponderosa pine timber without sooner 
or later exhausting the supply. Since ponderosa 
pine is valuable, it is highly desirable that this 
species always constitute a substantial part of the 
lumber production. The answer, of course, is 
to shift part of the burden of lumber production 
from ponderosa pine to other species. Unfortu- 
nately, the rising production of other species in 
recent years has not lightened the pressure on 
ponderosa pine. 

Despite the fact that spiraling lumber prices since 
World War II have brought into use many of the 
less valuable species, there is still need for greater 
use of these species by the lumber industry. This is 
especially apparent in eastern Montana where 1948 
sawmill output was only 17 percent of the allow- 
able timber cut. 

Part of the solution to the problem of the less 
valuable species is the development of greater 
demand for their lumber. Also, it is partly a matter 
of developing lumber-production methods better 


adapted to small and less valuable timber. The . 
lumber industry in the Northern Rocky Moun- 
tains was established mainly to manufacture pon- 
derosa and white pine lumber, and production 
methods were designed to handle old-growth timber — 
of these species. The same methods are not suited — 
for such species as lodgepole pine where quality | 
sawing is secondary to a high rate of output. The © 
matter of fast and efficient handling of small logs © 
has received considerable attention in the past — 
few years. Swedish gang saws designed to meet this — 
need, have been installed in several Montana mills, 
and new types of sawmills are being experimented — 
with in various parts of the country (//). 


More Effective Use of Wood Cut 


It is possible to enlarge the employment and 
income from the forest products industries 50 to 
100 percent without increasing the cut itself by 
one stick. Though the large sawmills of the region 
are among the most efficient in the United States, 
and though considerable progress has been made in 
wood utilization in recent years, the forest indus- 
tries still fall short of making the most of the logs 
they cut. Studies show that when lumber alone 
is sawed from the average ponderosa pine log and 
no byproducts are made, one-third of the usable — 
wood is wasted in slabs, sawdust, edgings, and 
trims. 

One notable step in the direction of more effec- 
tive use is the manufacture of briquetted fuel from 
wood waste. Toy stock, molding, etc., are made 
from scrap lumber at several mills. Low grades of 
lumber, hard to sell in normal times, are being 
made into grain doors. A pilot plant has recently 
been built to test the feasibility of making building | 
board out of the shavings from the lathes used to 
peel utility poles. 

The feasibility of molasses production from saw- 
dust and mill scraps has been carefully investigated 
with very encouraging results.** Nearly 200 tons of — 
suitable wood waste are produced daily in the State 
at locations convenient to main-line transportation. 
Some of this material is used sporadically; most of 
it serves no useful purpose. 


22The process of chemical reduction of wood to make 
molasses is available for commercial use. Feeding tests have 
demonstrated that wood molasses provides a_ satisfactory 
substitute for cane molasses as a livestock food. 
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meet the needs of her livestock industry. 
225,000 gallons of sugarcane molasses are brought 
into the State each year, but livestock people esti- 


Montana lacks sufficient supplemental feed to 


mate that molasses consumption might increase 
to one million gallons if a cheaper and more reli- 
able source of supply is developed. 

It is estimated that the potential feedlot market 
for molasses in Montana could be met with the 
processing of 15 tons of wood waste daily. If wood 
molasses is used extensively for range feeding of 
cattle and sheep sometime in the future, however, 


the Montana market for the molasses would rise 


| 
| 


far above one million gallons yearly, possibly to the 

point where the demand could not be met by 

processing even 200 tons of wood waste daily. 
The sawmill industry is giving more attention to 


the matter of remanufacturing and byproducts. — 


Some mills have enlarged their operations by selling 


less of their output as lumber and diverting part of 
it to making boxes, window frames, etc. The re- 


| manufacturing process in some instances more than 


doubles employment. For example, lumber gives 
_ 18.4 man-hours of employment per thousand board 
feet of production; boxes and shook, 29.9 hours; 
_ window frames and sash, 42.4 hours. All three fig- 


ures include the labor from tree to finished 
product. 
One of many other products that can be made 


is laminated wood. The war-time difficulty of 
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obtaining wood of the large size and high quality 
necessary for bridge stringers, mine guides, ship 
keels, and several other purposes, the advance in 
glues and gluing techniques, and the opportunity 
for tailoring the product for a specific use, brought 
laminated wood into the industrial picture. With 
the decline in quantity of large, high-quality virgin 
timber, the demand for laminated stock is gradually 
increasing. Advances in glues and gluing tech- 
niques also open new possibilities for edge-gluing 
narrow boards together to make wide ones to meet 
customer specifications. 

There is some possibility of making panel sheath- 
ing from lumber to compete with composition 
wallboard. Much of the lumber shipped from 
Montana is later cut up to remove the knots and 
defects in order to produce clear, small pieces. It 
might be profitable to do the cut-up work before 
shipment to avoid the freight charges on material 
later discarded. 

Plywood mills, though they compete with saw- 
mills for high-grade logs, are another means of 
making effective use of timber. By peeling or slic- 
ing a log rather than sawing it, a high-value prod- 
uct can be made with less waste. Thus, to the 
extent that plywood mills can be operated without 
unduly encroaching upon the lumber industry, 
they will be a worth-while addition to the indus- 
trial picture. 
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The Timber Management Task 
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ONTANA’S commercial forest is adding 
M wood at an annual rate of 38 board feet per 

acre.’ As already pointed out, this net- 
erowth rate is not at present a limiting factor in the 
timber cut because there is an excess of mature 
timber. It is significant, however, because it is an 
unsatisfactory yield in terms of the capacity of the 
forest to produce. In the long run, as the older 
stands are cut over, the growth rate can be greatly 
increased. A realistic goal is an annual growth of 85 
board feet per acre, but to reach it involves con- 
siderably more than liquidating old stands. It will 
require both reduction of present heavy timber 
losses and conversion of the forest to a condition 
where it can produce maximum growth. 


Reduction of Losses 


In 35 years, 1910-44, mortality in Montana’s 
forests amounted to 25.6 billion board feet. Half 
of that loss was caused by insects, one-fourth by 
fires, and the rest by diseases, windthrow, suppres- 
sion, etc. The loss in those 35 years exceeded the 
cut by 26 percent. Even more startling is the fact 
that for every 100 board feet of saw timber added 
to the commercial forest by growth, 88 board fect 
died. 


Insects 


While some losses have been caused by defoli- 
ators that apparently work upon trees of all ages 
and vigor, the principal infestations of the past 
half century have been by mountain pine beetles 
that attack ripe timber. An outbreak of this beetle 
was reported on Flathead National Forest in 1909. 
During the following years the epidemic swept 
~4'-The growth and drain comparisons in this section are 
mainly confined to saw timber to avoid confusion. However, 
the story is in general the same for all timber. Growth and 
drain data for both saw timber and all timber are in the 


appendix tables, p. 63. 
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southward, causing havoc in timber stands until 
1933 when it subsided. As the result, insect losses 
from 1910 to 1944, inclusive, mounted to 12.8 bil- 
lion board feet. Most of the timber killed was 
lodgepole pine, but much ponderosa pine was also 
lost. 

In those areas heaviest hit by insect epidemics, 
For example, the 
beetles killed 85 percent of the mature lodgepole 
pine in Ravalli County, causing destruction which 
in places was almost as complete as if those areas 
had been swept by fire. It is estimated that 25 per- 
cent of the ponderosa pine saw timber in that 
county was also killed. Although the lodgepole 
pine thus lost had no high commercial value, the 
resulting jungles of fallen trees have been a fire 
hazard and have rendered some areas unsuitable 
for grazing. Even more serious, from the stand- 
point of commercial value is the loss of the large 


the effect was catastrophic. 


volume ol ponderosa pine. 


In addition to the losses caused by the mountain 
pine beetle, many other insects have been respon- 
sible for a constant, heavy drain on all timber 
specics. While these losses are not as spectacular 
as the epidemic ones, they are widespread and have 
already killed many million feet of timber. 

Figure 34 shows the trend of insect losses in 
During the period 
1921-30, bug-infested timber was dying at the rate 


Montana for four decades. 


of 500 million board feet a year. During the period 
194144, the annual mortality declined to 200 mil- 
lion board feet, but the rate of loss 1s believed to 
have risen since then. Unlike fire losses, the down- 
ward trend of damages by insects after 1931 was in 
no way the result of man’s efforts. It was due to the 
natural cycle of insect attacks. Up to July 1, 1950, 
a total of only $570,000 had been spent to combat 
insects in Montana. Twice that amount is spent 
for fire control in a single year. 


Timber stands are not static. If man does not 
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harvest them when they are ripe, insects and. dis- 
ease will. That the infestation of mountain pine 
beetles reached the great magnitude it did from 
1909 to 1933 seems to have been because a large 
part of the Montana timber was overmature. 

As the mature forest is harvested it will be re- 
placed by more vigorous stands, and losses due to 
insects will probably diminish. However, under a 
program of  sustained-yield many 
years will be needed to complete the harvest ot 
the mature timber, and insects may do a great deal 


management, 
c 


of damage in the meantime unless steps are taken 
to control them. 


Tire 


Old-timers will recall the conflagrations of 1910, 
the blackest year on record for the timber of the 
Northern Rocky Mountains. In Montana alone the 
ereat uncontrolled fires of that year killed 2.6 
billion board feet—about three times as much as 
the gross annual saw-timber growth. ‘Though losses 
in a single year have never again reached such a 
peak, they have often been high. 

Montana’s forests burn easily. In the latter part 
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of the nineteenth century some prospectors took 
advantage of that fact and set fires to clear the 
ground to make prospecting easier. The great con- 
flagrations of 1910 made it plain, however, that 
even without the assistance of incendiarists, fires 
were a major menace and a big job of controlling 
them lay ahead if there was to be much timber 
available for cutting in the future. ‘The effort to 
blanket the public and private forest land of Mon- 
tana with adequate fire protection started shortly 
after the beginning of the present century. At that 
time several fire protection associations were formed 
by private landowners, and these, plus the fire- 
fighting organizations of public agencies, provided 
some protection for most of the forest land. 

The dramatic story of a successful battle against 
great odds is seen in figure 35." This record looks 
even better when considered in light of the de- 
clining purchasing power of the dollar, labor short- 
ages, and other troubles which have plagued fire 
control agencies in recent years. 

There is no doubt that the downward trend olf 
fire losses is in large part the result of a constantly 
better job of fire control. Speed of attack, for ex- 
ample, is an essential element in control. The 
average time between the start of a fire and the 
arrival of the first men has steadily diminished. 
Lookouts, air patrols, a network of protection roads, 
and more recently smokejumpers who are flown 
by plane to many fires, have made possible this 
reduction in elapsed time. 

Fire control men caution against complacency, 
pointing out that the decade 1940-49 was more 
favorable than usual from the standpoint of burn- 
ing conditions. ‘The task of maintaining a good 
record in the face of rising costs and manpower 
shortages is a difficult one. 


Diseases 


Of all the diseases eating away at the timber in 
Montana one has by its virulence pushed into the 
limelight. This is the blister rust of western white 
pine, which if uncontrolled can destroy young 


Statistics for areas burned during the early years are not 
available for all private and public forest land. However, 
the data presented here for the national forests show: the 
general trend. They include the burned area on all lands 
within the national-forest boundaries. The Forest Service 
is responsible for fire protection on an additional area out- 
side national-forest boundaries. 
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stands in a matter of a few years and eventually 
eliminate this highly prized species. Though only 
2 percent of the commercial forest is western white 
pine type, this species because of its high value 
is Many times more important than the proportion 
would indicate. For that reason, a battle to con- 
trol the disease in western Montana has been 
under way since the early 1920’s, and a study pub- 
lished in 1948 affirmed the desirability of contin- 
uing the fight against this disease (6). Up to July 
1, 1950, approximately 214 million dollars was spent 
in Montana for control work. Currently 63,000 
acres of white pine land in western Montana is 
under protection from blister rust. This is about 
40 percent of the area that should be protected. 
There are other diseases and parasites of eco- 
nomic importance. Among them are several wood 
rots. Three different species of dwarf mistletoe 
impair the quality of western Montana Douglas-fir, 
cause the top-dying of larch, and deform and kill 
lodgepole pine. A stem canker culls many lodgepole 


pine trees for poles, and a needle blight impairs 
the quality of some Douglas-fir stands for Christ- 
mas trees. 


Other Losses 


In 1948 much timber was laid flat by a big wind 
on the Beaverhead National Forest. In the fall of 
1949, a 100-mile-an-hour wind leveled a number 
of stands of timber elsewhere. This blow and two 
less spectacular ones in the-spring of 1950 knocked 
down approximately 200 million board feet of saw 
timber on the Kootenai and Flathead National 
Forests alone. Damage of this sort has been occur- 
ring at irregular intervals throughout the history of 
the stands. 

As timber grows and individual trees require 
more room, stands are thinned out by crowding 
and shading. Since only the suppressed trees are 
affected, this loss is not spectacular. It is however, 
an important part of the mortality. Snow, ice, and 
winterkill occasionally causg loss—sometimes spec- 
tacular. In a few instances timber on entire drain- 
ages has been killed by adverse winter weather. 


Present Mortality 


Although progress has been made in protecting 
Montana’s forests from fire and insect losses are 
lower (1951) than in some past years, it is disturb- 
ing to realize that a substantial part of the gross tim- 
ber growth is still being lost. In 1949, gross annual 
growth for all timber amounted to 291 million 
cubic feet; 50 million cubic feet, or 17 percent of 
this growth, was nullified by mortality. Twenty- 
nine percent of the saw-timber growth was nullified 
by mortality (fig. 56). The timber mortality is not 
a complete loss in that some use is made of dead 
wood. However, the annual loss of timber is six 
times greater than the annual cut of dead timber. 


A More Complete Protection Program 


The first order of protection in Montana’s for- 
ests was to curb fire. ‘Thinking and attitudes about 
forest fires in this region have gone through a long 
evolutionary process. For a time the question was 
argued of whether or not fires on remote noncom- 
mercial land should be fought. Experience has 
given the answer. Now it is generally agreed that 
the soundest policy is rapid control of every fire no 
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matter where it occurs. With that policy clearly 
defined, the effort has been directed toward carrying 
it out and the problem is being tackled aggressively. 

During the 1930’s an all-out effort was begun 
to suppress blister rust. The lack of an equally 
forceful attack on the other enemies of the forest, 
particularly the mountain pine beetle, has been 
the principal weakness in the protection program. 
Reduction of losses from the present level requires 
a well-rounded attack. 

Postponing the mortality of mature trees by con- 
trolling insect attacks is profitable only to the ex- 
tent that the timber saved can be utilized before 
a recurrent infestation. For example, if mountain 
pine beetle control is to pay, the control should 
be tollowed ‘by utilization of the susceptible trees. 
In the past it has seldom been practicable to obtain 
prompt utilization, because lodgepole pine and 
several other species have had only a limited mar- 
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ket. Thus, the matter of increasing industrial de- 
velopment to secure complete utilization is of pri- 
mary importance in managing Montana’s forests. 


Increasing Gross Growth 

If it were possible to eliminate mortality losses, 
the net annual saw-timber growth in Montana 
would rise from 38 board feet an acre to 54 board 
feet. Even then, however, the net growth would be 
below the desired rate. If the net annual growth 
of the average acre is to be raised from 38 board 
feet to 85 board feet, gross growth will have to be 
increased at the same time losses are being reduced. 

Merely to say that the gross forest growth in 
Montana should be increased gives no idea of the 
dimensions or complexity of the task ahead. ‘To 
increase the gross forest growth involves all of the 
things a forester generally includes in the term 
“silviculture.” Some forest lands are so overcrowded 
that the trees have stagnated. Other areas are under- 
stocked. Some are deforested. Many trees have 
passed their prime and are growing slowly. There 
are too many of some sizes of trees and too few 
of others. Less desirable species are gaining ascend- 
ency over preferred species. A major part of some 
of the older stands is cull trees that contribute 
nothing in the way of growth but compete for 
space with normal trees. ‘The task of forest man- 
agers, therefore, is to correct these deficiencies with 
the objective of developing a fully productive, 
vigorous, fast-growing forest. 

The larger problems of management arise from 
the advanced age of much of the timber. In western 
Montana, for example, stands on 45 percent of the 
commercial forest are over 120 years old. Many of 
the trees in these stands, in addition to being poor 
risks, are growing very slowly. Yet they should not 
all be cut at one time or there will be a shortage 
of large timber while younger stands are growing 
to maturity. The conflicting objectives of spreading 
the old timber for a sustained yield and cutting it 
before it dies require a calculating eye on each 
tree to determine its life expectancy. 

Hand-in-hand with the problem of managing 
these old stands for a sustained-yield cut to offset 
the shortage of intermediate-age timber in the next 
few decades, is the one of securing ample reproduc- 
tion of the desired species (fig. 37). Studies in the 
ponderosa pine type, for example, show that this 
species reproduces best in stands of 3,500 to 5,500 
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FicurE 37.—A, A stand of dead and de- 
cadent ponderosa pine saw timber 
amply stocked with the wrong species 
of reproduction (Douglas-fir). B, In 
this stand there is a minimum of 
decadent timber, a good distribution of 
age classes, and ponderosa pine is suc- 
ceeding itself. The long-run silvicul- 
tural problem is to convert the ponde- 
rosa pine area in western Montana to 
the condition shown here. 
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board feet an acre, but that much higher saw-timber 
yields in the coming few decades can be obtained 
by leaving a greater volume per acre. To further 
complicate matters, silvicultural methods must be 
designed to prevent Douglas-fir from taking over 
ponderosa pine and larch stands, grand fir from 
encroaching on western white pine, alpine fir on 
spruce, etc. 

Overcrowding of trees is a common failing of 
Montana’s coniferous forest. Because of this ten- 
dency, many stands become stagnant, and growth 
is held down. Thinning is the most elementary type 
of management for such stands, yet little of it has 
been done. More needs to be done. However, if a 
large-scale thinning operation is to be successful, 
markets must be found for the small trees cut in 
the process. Even with a large part of the cost re- 
paid by immediate returns, some of the thinning 
will be in the nature of a long-time capital invest- 
ment. 

In contrast with the generally good stocking of 
the forest, there are a few denuded areas that have 
restocked only partially or not at all. One-half 
million acres of commercial forest in Montana are 
deforested, that is, they are less than 10 percent 


16 Rog, ARTHUR L. GROWTH OF SELECTIVELY CUT PONDEROSA 
PINE STANDS IN THE UPPER COLUMBIA BASIN. U. S. Dept. Agr. 
Handb. 39, 1952. 
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stocked with trees. Planting of some this area is 
desirable. So, also, is interplanting of some under- 
stocked stands. Any considerable expansion in the 
planting program will require the development of 
more nursery facilities. 

To the complexities involved in stepping up the 
growth rate may be added the difficulty of ade- 
quately dispersing timber operations. Most forest 
stands in Montana have some trees that should be 
cut and others that should be left to grow. The 
timber ready for harvest, therefore, is widely scat- 
tered. In contrast, utilization has been unduly con- 
centrated. Vigorous timber in accessible areas has 
been logged, while more remote timber ready for 
harvest has been going to waste. 

The Montana situation is a prime example of 
the need for close correlation between the silvi- 
cultural and utilization phases of management. 
‘The industrial possibilities discussed in an earlier 
section will not be realized unless protection and 
other management measures are so intensified that 
gross growth is increased and mortality reduced. 
On the other hand, more complete and better dis- 
tributed industrial use of the timber is required 
if the objectives discussed in this section are to be 
fully effective. Cutting of trees is in reality just as 
much a part of management as planting and insect 
control. 
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A Development and Management Program 
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LTHOUGH it is reasonable to look forward 
to continued progress in forestry and forest 
utilization in Montana, we must remember 

that even after a half century of effort we have 
accomplished only part of the tremendous job of 
putting 15.8 million acres of commercial forest to 
sustained use. After half a century, industries are 
still using only part of the timber available to 
them. Trees that Nature took a century or more 
to grow are still dying and falling to the ground 
unused (fig. 38). Much more needs to be done to 
conyert the forest to a well-managed, fast-growing 
one. ‘There is need for an adequate program for 
opening up the forest so that it can be used and 
managed, and for all owners to exert more effort 
toward improving and increasing timber yields. 


More Roads Are Needed 


Timber cannot be used unless there are roads 
over which it can be taken out. We are reminded 
of this almost every time the necessity arises for 
salvaging trees damaged by a bad fire, insect attack, 
or blowdown (fig. 39). The amount of loss from 
such catastrophies depends upon how much of the 
damaged timber can be salvaged. However, salvage 
is only one aspect of the transportation problem. 
Without a well-developed road system, full and 
balanced industrial expansion is impossible. With- 
out adequate roads, the management objectives dis- 
cussed earlier are quite academic. 

The existing road system is not adequate. In the 
national forests, for example, the basic skeletal 
network” required for proper administration is 
estimated to be 12,300 miles. In 1950, only 6,900 
miles of that road were in existence. Aithough the 
entire 6,900 miles are good enough to serve the 
purposes for which they were constructed, only 
1,600 miles are of sufficiently high standard to carry 


This is best described as the main arterial system from 
which logging, mining, and other local roads branch. It is 
only a fraction of the total road mileage required on the 
Montana national forests. 


all of the traffic that would come with full utiliza- 
tion of the forest resource. A large proportion of 
the present road system was built for fire control 
purposes at a time when it was necessary to get 
maximum mileage for the limited funds available. 
This, in many instances, accounts for the inade- 
quacy of such roads for other purposes. The 5,300 
miles of existing road which need to be rebuilt 
or replaced and 5,400 miles of entirely new road 
which need to be constructed would cost over 125 
million dollars. 

During the decade 1939-48 approximately 7 mil- 
lion dollars was spent by the Government on the 
construction of a basic-road system within the 
boundaries of Montana national forests. At that 
rate, it would take 150 years or more to complete 
the job. Although not all of the roads are needed 
immediately, the major part of the basic-road net- 
work should be completed in the next 20 years. 
Obviously, the longer the delay in completing the 
network the longer industrial and forest develop- 
ment will be retarded and timber wasted. 


Intensifying Public Land Management 


In Montana 76 percent of the forest land is 
managed by State and Federal agencies. Thus, a 
major part of the responsibility for future handling 
and development of the forest falls directly on the 
public. The following tabulation shows the forest 
landownership in Montana: 


Commercial 
All forest forest 

Public ownership: (million acres) (million acres) 
Nationaliforeste-o.2 ace con oe eee 13.9 9.0 
Indian; Senviceiteiuccinn ower eee erate off 6 
Publickdomainigees ese aloo si 6 
National Park and other Federal...... 1.0 ae 
ae a ae HOHE aut omits ca dh At host Hr af, 6 
County and municipal..............-. 1 al 
A Worl meh WA eed Bienen atcxt a0 5 17.1 10.9 
Private sownershipiies sacs eee Os) 4.9 
NIG ownershipsirscnaee are b er alee neat 22.4 15.8 
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Ficure $8.—A 20-inch, four-log ponderosa pine killed by 
insects. The death of this pine nullified one year’s growth 
on 8 acres. Trees like this one are mute evidence that 
full industrial use is not yet being made of Montana's 
timber. 
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The State of Montana is in the forest-manage- 
ment business because of the land grants it received 
from the Federal Government for financing schools 
and other institutions. Six million acres, mostly 
grassland, were thus acquired. The State at present 
owns 658,000 acres of forest. 

The Indian Service, Department of the Interior, 
manages 712,000 acres of forest land actually be- 
longing to the Indians on seven widely scattered 
veservations. 

The National Park Service manages 933,000 acres 
of forest for the purpose of preserving for recreation 
outstanding scenic and wildlife attractions. 

The Bureau of Land Management handles 700,- 
000 acres of public domain forest left over after 
homesteaders had made their selections and various 
grants and withdrawals had been made. 

Counties hold 81,000 acres of forest that they 
acquired through tax delinquency and by other 
means. 

The Forest Service manages 13.9 million acres 
of forest land in 11 national forests, or 62 percent 
of the forest area of Montana. 

All together public agencies manage 17 million 
acres of the 22.4 million acres of forest land in 
Montana—76 acres out of every 100. Over the 
United States as a whole, only 34 of every 100 acres 
are publicly owned or managed. It is especially 
significant that a major part of the forest in Mon- 
tana was retained in public control to assure a 
higher type of management than it was expected 
to receive if parceled out to individuals and com- 
panies. How well has that objective been realized? 

On the credit side of the ledger may be listed 
several important facts. Public agencies have taken 
the leadership in wild-land conservation. An un- 
broken wilderness, much of which is difficult moun- 
tain terrain, has been tamed to the point where 
fire losses have been greatly reduced. Satisfactory 
working procedures have been set up for selling 
timber, leasing range, and handling other busi- 
ness. A survey of forest management practices in 
1944, made by the Forest Service in cooperation 
with the State Forester and other agencies, indi- 
cated that the over-all situation with regard to 
cutting practices on public lands was favorable. 

Looking at the public lands from the standpoint 
of what needs to be done, it is obvious that a big 
job lies ahead. Cutting practices can still be im- 
proved; this is true on some types of holdings more 
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FicurE 39.—A blowdown area on the Kootenai National Forest. 
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Timber loss from this and other destructive forces can be 


kept at a minimum only if there is an adequate road network to permit salvage. 


than on others. The timber cut on public lands 
has climbed steadily for a number of years, but 
it can climb higher even though the opportunity 
for expansion is not uniform. As already pointed 
out, State-owned forest lands are being cut at a 
faster rate than can be sustained, the overcutting 
being especially heavy in ponderosa pine. The 
opportunity for expanding the cut is therefore on 
the national forests, which constitute 82 percent of 
the public commercial forest, but are not being 
cut to capacity. 

For many years the job of wild-land management 
on national forests has been primarily a custodial 
one of fire control, construction and mainte- 
nance of improvements, etc. There was, in fact, dur- 
ing the depression years a deliberate and considered 
effort to withhold public timber to avoid depress- 
ing the timber market. The national forests of 
Montana, therefore, entered World War II with 
a cut of roughly 62 million board feet a year. In 
response to the timber needs of the war and post- 
war period cutting was accelerated, reaching a high 


of 205 million board feet in 1948. As pointed out 
earlier, the 1948 cut was considerably below the 
conditional allowable cut for the national forests. 

It is apparent that the time has arrived when 
public forests should be more fully utilized. “The 
increased demand for public timber since World 
War II and the obviously declining private supplies 
indicate that public forest lands in Montana must 
carry much more of the production load in the 
future than they have in the past. Also, heavy 
losses that occur in an undeveloped timber resource 
are no longer acceptable. 

Public land managing agencies in Montana can- 
not now fully meet their responsibilities with regard 
to timber production, watershed protection, graz- 
ing, etc. The difficulty of proper management and 
utilization because of an inadequate road system 
has already been mentioned. While this is a para- 
mount problem, it is not the only one. There is 
need for a substantial capital investment in these 
lands. Some of that necessary capital investment 
should be used for buildings, fences, and other 
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physical improvements; some for planting, stand 
improvement, erosion check dams, etc.; and some 
for the acquisition of land uneconomic for private 
ownership. 

Although, protection, road building, and other 
similar activities on public forest land need to be 
accelerated, the scale of these activities is much 
closer to the ultimately desired level than are the 
actual timber-growing phases. ‘There are the equiv- 
alent of about 42 full-time foresters engaged in 
timber-management activities on Montana national 
forests. This means that each forester has the re- 
sponsibility for the timber-management work on 
200,000 acres. 

Experience in the South indicates that it is 
profitable to employ one forester for 5,000 to 25,000 
acres of commercial forest. That intensity of timber 
management is not considered feasible in Montana 
because of the lower growth potential and other 
factors. Nevertheless, the effort put into timber 
growing on Montana national forests should be very 
much greater than it is. This is also true of State 
forests and other publicly managed lands. 


Intensifying Private Land Management 


Only one-fourth of Montana’s forest area is priv- 
ately owned, but when proper account is taken of 
quality, private holdings are more important that 
this percentage indicates. Almost one-third of the 
commercial forest land, and an even larger per- 
centage of the most accessible and productive land, 
is privately owned. The many properties that make 
up the private forest vary in size from a few acres 
to hundreds of thousands of acres. Four companies, 
each with holdings of 150,000 acres or more of 
commercial forest land, own about 55 percent of 
the private forest in western Montana. 

Large private owners contribute to the over- 
cutting of saw timber in western Montana. ‘They 
therefore have a major responsibility along with 
the State and small private owners to bring the 
cut, particularly of ponderosa pine, down to a level 
that can be sustained. While there is some excellent 
forest management on large private holdings, the 
over-all management record of these owners is still 
not satisfactory in that the requirements for sus- 
tained yield at a high level are not being met. One 
of the bright spots in the Montana forestry situa- 
tion today, however, is the very encouraging signs 
of progress so far as large private-forest manage- 
ment is concerned. In 1949 the four large owners 
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had 832,000 acres certified as tree farms.”* This is 
significant as evidence that these owners intend 
to practice good forestry on part of their holdings. 


The small private-forest holdings in Montana 
differ from the large holdings in two main respects: 
(1) They are more accessible and closer to the 
valley floor, and (2) they have been more heavily 
used. Figures to illustrate the latter point are avail- 
able only for western Montana. Approximately 23 
percent of the small private-forest area in that part 
of the State contains saw-timber stands. Almost 
60 percent of the large private area bears saw-tim- 
ber stands. It should be borne in mind that these 
hgures in no way indicate the rate of cutting. Many 
acres cut over by the large companies were later 
sold to small owners, primarily for grazing purposes. 


As in many other sections of the United States, 
the most critical and perplexing part of the forest 
situation involves the small private owner (/9). 
There has been relatively little good forestry on 
small timber holdings in Montana and few signs 
of improvement. For example, only 35 of them 
were Classified as tree farms at the end of 1949. 
This is less than 1 percent of the number of small 
forest properties. 

Several factors contribute to the poor showing 
of the small private owner. No doubt the most im- 
portant one is the time element, that is, the long 
waiting period involved in growing trees, which 
contributes to a lack of financial incentive. Very 
often the small owner’s pressing need for money 
tempts him to skim off all of the value and forget 
about the future. Unfortunately, in most instances 
properly managed young stands have no greater 
market value than poorly managed stands at the 
present time. 

Good management in this region is further 
handicapped by economic problems already dis- 
cussed, which make it impractical to fully utilize 
the timber. Then, also, many small properties not 
connected with farms suffer the handicap of size. 
They are too small to be anything but a side line, 
and as such they are neglected. 

The absence of notable progress or hopeful signs 


*S'The tree-farm movement, sponsored by the Western Pine 
Association in this region, came into Montana in 1947. It is 
effort by industry to improve forest practices in the United 
States. Tree farms have been described as follows (3): “A 
tree farm is generally defined as ‘an area of privately owned 
forest land dedicated to the growing of forest crops for com- 
mercial purposes, protected and managed for continuous 
production of forest products.’ ” 


or 
_ 


on small private holdings makes it plain that such 
landowners should receive more attention than 
they have been getting. Public agencies and the 
tree-farm movement have so far made small gains 
in this field. 

It has been said that when good forestry is 
profitable for the private owner he will practice 
good forestry. While this statement greatly over- 
simplifies the case, it has a large element of truth 
in it. Certainly, the primary stimulus to private 
endeavor is the opportunity for profit. The recent 
forestry progress among large private owners is 
largely due to the improved economic outlook 
for long-term forestry enterprises in the State. Not- 
withstanding, one of the handicaps that the people 
of Montana must face is that the margin for profit- 
able operation is and perhaps always will be much 
narrower here than in most other timber-produc- 
ing areas of the United States. That handicap 
makes it difficult for private owners to do all they 
should in a forestry way. Therefore, while private 
forest owners have an obligation to handle their 
lands properly, they need public help. 

Public effort to engourage private. forestry and 
make it profitable has been piecemeal and inade- 
quate. There are several ways the public can help 
private owners to increase timber yields, and thus 
employment and income: (1) Provide education 
and technical on-the-ground guidance. (2) Provide 
other assistance such as credits. (3) Relieve burden- 
some conditions, such as discriminatory taxes. (4) 
Prevent owners from abusing their properties. (5) 
Manage public lands in such a way as to favor 
and facilitate proper management of private lands. 


Improving the Ownership Pattern 


To say that the ownership pattern of forest land 
grew in a haphazard fashion is an understatement. 
The net effect of the various alienations and with- 
drawals from the public domain was in places a 
scrambled ownership situation which greatly com- 
plicates forest management. 

A map plotted with the original grants of land 
to Montana for schools and other institutions 
would have the appearance of being peppered by 
a shotgun. The organic Act of the Territory of 
Montana, for example, gave the State sections 16 
and 36 in every township for the support of the 
common schools. The State was able to consolidate 
a few blocks when the original selections were made 
and there was some consolidation later through 


exchanges of land with the national forests. How- 
ever, only one-third of the State timberland, 222,000 
acres, is concentrated in seven fairly large units 
which have been set up as State forests. 


Area of State-owned land 


within State forests 
State forest: fore 


(acres) 

Goal = Greek, ae eee eee eee 20,000 
Stillwater!02.2 hac ssos eee ee ene 90,000 
Swans ooeriesos aaa ole oe eee 42,000 
Thompson River sre. Woe ee ee 30,000 
Glearwatenss. Saha. en ee eee 18.000 
| 6 0 (oK0) ba bese Sewer emer nis Se cua oD G 8,000 
SUlas 25a es ans SEL eee 14,000 

Vota reste oe ea 222.000 


The rest is scattered throughout the State in small 
tracts, usually of 640 acres and less. Even within 
the State forests, State lands are far from being in 
solid blocks. The Forest Lands Advisory Commis- 
sion points out (/2): “Since, however, most of the 
timber and land within the boundaries of the 
majority of these State forests are privately owned, 
the State forest idea is little more than a name.” 

The Northern Pacific Railway was given alter- 
nate sections on a strip 40 miles wide, paralleling its 
railroad tracks through Montana.“ One result was 
a checkerboard ownership pattern that still exists 
in some localities (fig. 40) , and creates innumerable 
problems of development, management, and utiliza- 
tion. Because a large part of the railroad Jand was 
sold to other private owners at the beginning of 
the century, the problem of intermeshed ownership 
affects more than the Forest Service and the North- 
ern Pacific Railway. 

Homesteaders could go wherever they wished on 
the public domain when it was opened to settle- 
ment. Many of them staked their claims in timber 
areas where the economic odds have been against 
them and where, in some cases, their holdings have 
impaired the administration of surrounding lands. 

After the various selections, grants, and with- 
drawals had been made from the public domain, 
the Bureau of Land Management of the Depart- 
ment of the Interior was given the responsibility for 
administering the remainder. This land is widely 
scattered over the State. Ownership data for western 
Montana, collected the middle 1930's, 
showed that there were 201,000 acres of unap- 
propriated lands in that part of the State in 799 
separate tracts. The average tract was 252 acres. 


during 


* When the alternate sections given to the railroad were 
already occupied it had the privilege of selecting an equal 
area of land outside the strip. 
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| OWNERSHIP OF A PORTION OF 
THE SWAN RIVER DRAINAGE 


"ZZ Nationa Forest 
MB Stote 
[_] Northern Pacific Railway 
EES other Owners 


Ficure 40. 


Obviously, such scattered holdings represent a very 
difficult management problem. 

East of the Continental Divide a major part of 
the unreserved public domain is subdivided into 
grazing districts handled by the Bureau of Land 
Management. Since many of the grazing districts 
are interlocked with the national forests managed 
by the Forest Service (fig. 41), this creates the 
administratively questionable situation of two Fed- 
eral agencies doing virtually the same job in a single 
locality. 

The handicap created by the ownership pattern 
can, to a large extent, be overcome if action along 
several different lines is successful. Some holdings 
should be consolidated to facilitate their manage- 
ment. There is a particular need to do this in the 
case of the widely scattered State-owned forest lands. 
A consolidation process started several decades ago 
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was stopped by an informal ruling of the Attorney 
General that land exchanges for this purpose are 
unconstitutional (/3). This difficulty can appar- 
ently be overcome only by submitting the matter 
to the vote of the people through a referendum. 
The awkwardness arising from intermeshed hold- 
ings can be corrected to some extent by land ex- 
changes between owners. Since 1947 the Northern 
Pacific Railway and the Forest Service have been 
unscrambling their holdings by this means. 
Acting under authority of the Taylor Grazing 
Act of 1934, the President withdrew all public 
domain lands from location, settlement, and entry, 
pending classification. They can no longer be dis- 
posed of unless classified by the Department of the 
Interior as suitable for disposition (/5). A way 
should be found to provide economical administra- 
tion for parcels of public domain not reasonably 
consolidated. Many of them near to or adjoining 
major holdings of other public lands should prob- 


INTERMINGLED GRAZING DISTRICTS 


AND NATIONAL FORESTS 
SOUTH-CENTRAL MONTANA 


eR SCALE - MILES 
National Forest ° 25 


SS) Grazing District : FRET 


FicurE 41. 


Or 


ably be attached to these holdings for administra- 
tion (fig. 42). 

Some of the handicaps of the ownership situation 
can be overcome by cooperation among owners. 
Public agencies will find that they can often do 
the greatest good by managing public lands in a 
manner to facilitate the sound management of 
private lands. An outstanding example of this is 
the proposed cooperative sustained-yield agreement 
between the J. Neils Lumber Co. and the United 
States. In this instance the objective of pooling 
resources is to make sustained-yield management 
by the company feasible. Thus the continued opera- 
tion of a highly desirable manufacturing plant 
for the sake of community stability is assured. Most 
of the national forests are located atop mountain 
ranges and stop short of the valley floor. Because 
deep snows and rough topography increase the 
problems and costs of seasonal logging, some of 
these areas can be utilized more effectively in 
conjunction with the more accessible lands of other 
owners than as independent units. 


A More Productive Forest 


The forests of Montana have the capacity to 
produce a far greater volume of wood than they 
are now producing. ‘There can be no doubt of that. 
It is possible to nearly double the saw-timber 
growth. If these forests are made fully productive 
and are fully utilized, the cut of all timber can 
eventually be raised to about four times the 1948 
level. At the same time, employment could be 
raised to an even greater degree by intensifying 
manufacturing. 

How successful the State will be in taking ad- 
vantage of the opportunity to fully utilize its forests 
depends upon two factors. First is the factor of 
economic feasibility. As discussed earlier, Montana 
is a marginal area from the standpoint of timber 
industries because of transportation costs. How 
much the situation will change depends to a great 
extent upon the future relationship of timber 
supply and demand for the Nation as a whole. 
If it continues to be fairly hard for the country 
to meet timber-product needs, Montana will be able 
to make more complete use of its timber than it 
would otherwise. The prospects for increased tim- 
ber utilization are very favorable. 

The other factor in the future situation is how 


SSS _ National. Forest 
HMM Public Domain 
[-] Other Owners 


L 


FIGURE 42. 


ageressively the forest protection, development, and 
management jobs are tackled. Handling 15.8 mil- 
lion acres of commercial forest land properly is an 
enormous undertaking. As in any large undertak- 
ing, many problems and complications are involved. 
These can be overcome only if private landowners, 
State and Federal agencies, and the public under- 
stand and agree on objectives and responsibilities, 
and then all do their part. 

Much of the leadership should come from the 
people of Montana. They must decide what they 
want the forests to contribute to the welfare of the 
State. Out of that decision should grow a program 
for capitalizing on this golden opportunity. 
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PUBLIC DOMAIN LAND ADJACENT TO | 
NATIONAL FOREST LAND - WEST FORK 


OF BITTERROOT RIVER 
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Appendix 


Survey Methods 


Area 


Estimates of forest land were determined partly 
by complete survey and partly by sampling (table 
2). Complete-survey technique was used for the 
area west of the Continental Divide, four counties 
east of the Divide, and other areas east of the 
Divide which are reserved, such as national parks. 
For the State as a whole, approximately 54 percent 
of the total area was classified as nonforest zone by 
reference to aerial photographs or by field recon- 
naissance. ‘Iwenty-seven percent was covered by 
complete surveys; 19 percent by sample surveys. 


TABLE 2.—Area of Montana forest land surveyed, by class of 
land and survey method 


Class of land Complete | Sampling | Factored Total 
survey survey out! 

Thousand | Thousand | Thousand | Thousand 

Forest: acres acres acres acres 
Commercial....... 9, 882 5 81 Lill velorereterere tats 15, 756 
Noncommercial... 2,629 BEF Ae aaceencarcc 4,076 
Reserved......... D527. isc: cravecocarorcse'| wrote (elaveelssexe 23527. 
Total ev rsistcelersce 15,038 75 B2V a | riciocvvicnare 2251359, 
Nonforesticksisters'orole-e ate 10, 230 10, 828 50,225 71, 283 
Total, all classes....... 25,268 18,149 50,225 93,642 


TU) was clirtsared: trom cia Saver areaiun. coeanivor faecal (okaeae eps 
and field examination to increase sampling efficiency. 

For the part covered by complete survey the 
determination of forest area was as follows: Cover 
types were delineated and designated by symbols 
on transparent overlays fitted to the latest base 
maps in township units on a 2-inch-to-the-mile 
scale. Intensive private and public timber cruises, 
county land classifications, cutting records, fire 
records, and aerial photographs provided informa- 
tion for the preliminary classification of most of the 
area into nonforest and forest land, the forest land 
into 10 types as characterized by tree-species com- 
position, and into 4 stand-size classes (saw timber, 


pole, seedling-sapling, and deforested) . ‘This office 
information was checked and adjusted in the field 
in connection with the mapping of the cover in 
areas for which such information was lacking. 

All forest land was further classified in the field 
into commercial and noncommercial: the com- 
mercial into 3 stocking classes, 10 age classes, and 
5 site classes. Black and white maps made from 
office tracings of the completed overlays were 
colored to emphasize type, commercial character, 
and stand-size classes. Other subclasses were dif- 
ferentiated by symbol only. A vellum overlay de- 
lineating 8 ownership classes was fitted to the 
colored base. From this combination the area of the 
various cover classes within each township was 
determined either by the use of zylonite shields 
lined in 10-acre subdivisions or by planimeter. The 
area determinations were tabulated by sections and 
checked against official Land Office totals for sur- 
veyed areas. For unsurveyed areas the summations 
were checked against the planimetered area of ideal- 
ized townships as indicated on the lastest base maps. 

For the area sampled, the population was classi- 
fied on Jl-inch-to-the-mile base maps into three 
sample categories: (1) parts inside national-forest 
boundaries, (2) parts outside national-forest bound- 
aries for which aerial photographs were available 
at less than $2 per sample, and (3) parts outside 
national forest boundaries either not covered by 
aerial photographs or for which photo costs ex- 
ceeded $2 per sample. 

The three sample categories were further stratified 
into blocks of approximately 16, 49, and 100 square 
miles, respectively, by marking Land Office section 
corners (or idealized section corners in unsurveyed 
areas) at 4-mile intervals in class 1, 7-mile inter- 
vals in class 2, and 10-mile intervals in class 3. ‘These 
marked section corners or control points were trans- 
ferred to aerial index maps from which photographs 
were selected to give detailed coverage for a 2,560- 
acre segment (4 sections) centered on each control 
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point in class 1 and for a 640-acre segment (1 sec- 
tion) lying northeast of each central point in classes 
2 and 3. The sum total of these segments con- 
stituted the sample. 

Each sample segment was examined on _ the 
ground. All forest areas of each sample segment 
were Classified and mapped by commercial character, 
forest type, stand size, stocking, age, and site classes, 
either on a vellum overlay or directly on the photo- 
graphs. In the office the area of the various cover 
classes within the samples was determined by dot 
or square counting, summarized by sample cate- 
gories, and multiplied by the appropriate factor. 


Volume 


For the area covered by complete survey, board- 
foot estimates for saw-timber trees in saw-timber 
stands were derived from: (1) national-forest 
cruises, (2) other public and private cruises ad- 
justed to a common standard by factors based on 
check cruises, and (3) ocular estimates made by 
field men while mapping cover types. Cubic-volume 
estimates of saw-timber trees in saw-timber stands 
were calculated from board-foot volumes by the 
use of ratios based on wood-scale studies. 

The volume of pole timber in saw-timber stands 
was derived from mean-acre volumes by types, based 
on check-cruise tallies. The board- and cubic-foot 
volumes in stands other than saw timber were cal- 
culated from modified normal yield tables. Yield- 
table modifications were based on 41] 1/4-acre 
samples measured throughout these stands at 2-mile 
intervals along roads and trails. All board-foot 
volumes, initially calculated in terms of Scribner 
rule, were converted to International 1/4-inch rule 
by means of factors derived from mill-scale studies. 

For the sampled area, total volume was derived 
from mean-acre volumes and area by sample class, 
forest type, stand-size, and stocking classes. Mean 
volumes were based on tree tallies on 2,713 1/5-acre 
permanent sample plots—a cluster of 2 or 3 plots 
in each sample-area segment containing commer- 
cial forest land. Three-plot clusters were measured 
in sample class 1 and two-plot clusters in sample 
classes 2 and 3 (see Area discussion). Within a 
cluster, plots were spaced 5 chains apart, the initial 
plot being 2 chains in a random direction from 
the control point of that sample-area segment. All 
plot centers were staked and referenced to 2 scribed 
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witness trees to facilitate future location and re- 
measurement. 


Growth 


For the area covered by complete survey, only 
net growth was determined. Stands were divided 
into two categories: (1) “Nongrowing stands” in 
which increment was assumed to be offset by mor- 
tality and for which no growth was calculated. 
This category consisted of all virgin stands of 
ponderosa pine, larch, and Douglas-fir older than 
200 years, and virgin stands of all other species 
older than 160 years. (2) “Growing stands’ in 
which experience indicated that increment gen- 
erally exceeded mortality. ‘This category included 
uncut stands of ponderosa pine, larch, and Doug- 
las-fir up to and including 200 years, uncut stands of 
other species up to and including 160 years, and 
partially cut stands of all types regardless of age. 
Average net growth per acre by type, stand size, 
age, stocking, and site classes was derived from 
modified normal growth tables. Modification of 
normal tables was based on actual net growth as 
determined from increment borings and mortality 
tallies on 375 1/5-acre sample plots covering the 
range of age, stocking, and site classes within types. 

Gross and net growth for the area sampled were 
derived from increment borings of sample trees 
and mortality tallies on each sample plot measured 
for inventory purposes (see discussion of Mortal- 
ity). Size of the sample measured for growth varied 
from 1/500 acre for trees 5.0 to 10.9 inches d.b.h., 
1/50 acre for trees 11.0 to 24.9 inches d.b.h., 
to 1/5 acre for trees 25.0 inches d.b.h. and larger. 
Radial growth was determined for the 10-year 
period preceding the date of field examination. 
Radial growth was converted to volume growth by 
subtracting the reconstructed volume of sample 
trees 10 years ago, taking into account changes in 
height and bark thickness as well as diameter, from 
current sample-tree volume. 

Sample trees were divided into two classes: (1) 
ingrowth trees, those that either developed from 
sapling into pole size or grew out of pole size into 
saw-timber size, and (2) main-growth trees, those 
that remained either of pole size or of saw-timber 
size during the growth-study decade. ‘Total in- 
growth was derived by multiplying the mean in- 
growth per acre by the appropriate area by type, 
stand-size, and stocking class. Total main growth 
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was calculated from simple growth percents (as 
determined from the relationship of sample-tree 
volume and sample-tree growth by type, stand-size, 
stocking, species, and diameter-class groups) and 
total inventory volumes by the same stratifications. 
Net growth was calculated by subtracting mortality 
from gross growth. 


Commodity Drain 


Commodity drain for both sampled and com- 
plete survey areas is based chiefly on the reports 
of producing or consuming agencies, with adjust- 
ments for waste as determined from woods and 
mill-scale studies. Approximately 88 percent of 
the board-foot drain estimates were derived from 
a complete canvass of sawmills, pulp mills, pole 
manufacturers, railroads, and mines. The remain- 
der, consisting chiefly of drain for posts and fuel 
wood, was derived in part from production and 
sales reports, and in part from consumption ratios, 
i. e., fence posts used by size of farm. 


Mortality 


Mortality in “growing stands” of the area cov- 
ered by complete survey was based on a tally of 
trees judged to have died within the 10-year period 
of the growth study. Mortality of “nongrowing 
stands” was derived by applying the mortality 
percent of “growing stands” to the volume of “‘non- 
growing stands.” 

Mortality for the sample survey was based on 
a tally of trees judged to have died during the 
last half of the growth-study period (5 years) on 
each 1/5-acre plot sampled for inventory. The 
5-year mortality was doubled to obtain mortality 
for the entire growth-study period. 


Accuracy of Estimates 


Area 


In determining the extent of various cover types 
and stand-size classes, there are two possible sources 
of error—errors in classifying the cover of the field 
samples and in compiling the field data; and 
sampling errors. The former result from mistakes 
of judgment or technique and from the complexity 
of the cover which often grades from one class 
into another with no clearly defined boundaries. 
It is seldom possible to evaluate such errors. An 
effort was made to maintain a high order of ac- 


curacy and uniformity of standards in the classi- 
fication, collection, and compilation of sample data 
by field checks, by a continuing program of train- 
ing, and by cross checks in the office. 

Sampling errors (standard errors), on the other 
hand, do not involve human errors, but rather 
are theoretical measures of the reliability of esti- 
mates based on the variability of sample measure- 
ments. ‘hey generally vary inversely with the 
square root of the number of samples and directly 


with the square root of the unsampled part of the 


total population. Hence, they can be controlled by 
altering either the number of samples, the size 
of individual samples, or both. 

Area estimates for the part covered by complete 
survey have no sampling errors. For the part cov- 
ered by sampling, the probabilities are 2 out of 
3 that sampling errors are within the following 
limits: 


Estimated 
area Standard error 
(acres) (acres) (percent) 
Total=forest-land= 4-5 7,321,000 +146,000 +2.0 
Commercial forest land...... 5.874.000 +152,000 +2.6 
Noncommercial and reserved 
forestland meses 1,447,000 + 63,000 +44 


For the State as a whole, considering sampling 
and technique errors for the sampled area and 
technique errors for the area covered by complete 
survey, it is judged that actual areas lie between 


the following limits: 


Million acres 
KLotal=forest) land <sac ae ee ee 22.3-22.5 


Gommercialzforest:. landa= aie a ee 15.7-15.9 
6.5— 6.7 


Volume 


In determining timber volume, the possible 
sources of error, in addition to those cited under 
“Area” and “Growth,” include: inaccurate measure- 
ment of sample plots, tree diameters, tree heights, 
cull, and bias resulting from the improper construc- 
tion, selection, and use of tree-volume tables. All 
reasonable effort was made to eliminate errors from 
these sources. 

Sampling errors for the area covered by sampling 
are =-3.2 percent or +212 million cubic feet for 
the primary growing stock and +9.0 percent or 
--1,397 billion board feet for the live saw-timber 
estimate. 

Comparison of survey volumes and cutting 
records indicates that the volume estimates for 
the area covered by complete survey are slightly 
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low. Taking into account this indicated bias, and 
the sampling errors of volume estimates on the 
sampled area, the true volumes for the State as a 
whole are estimated to lie within the following 


limits: primary growing stock, 16 to 17 billion 
cubic feet; live saw timber, 55 to 58 billion board 


| feet. 


Growth 


In estimating timber growth, the possible sources 


/of error, in addition to those cited under “Area” 


and “Volume,” include: errors in measuring in- 
crement cores, in reconstructing tree volumes, and 
in dating mortality. All practical efforts were made 
to eliminate errors from these sources. Growth esti- 
mates for the area covered by complete survey are 
believed to be somewhat low. As mentioned under 
“Methods,” the original growth calculation for 
that part of the State excluded approximately one- 
third of the commercial area where stand volume 
was in a more or less static condition. It appears 


now that there may actually have been some net 
_ growth in these stands in recent years. 


For the area sampled, standards errors of net 
growth are +8.4 percent, or +11 million cubic 
feet for primary growing stock, and +15 percent, 
or +36 million board feet for saw-timber trees. 

Actual growth for the State as a _ whole, 


“including judgment estimates of growth on stands 


previously considered nonproductive, is estimated 
to lie between the following limits: 


Primary growing Live saw-timber 


stock trees 
(million (million 
| cubic feet) board feet) 
| Gross annual growth............. 290-320 840-930 
Net annual growth. 2.000... 240-280 600—700 


Commodity Drain 


Estimates of commodity drain are based chiefly 
on a complete tabulation of production and con- 


sumption statistics, adjusted for waste on the basis 


of woods and mill studies. Only 18 percent of the 
cubic-foot and 12 percent of the board-foot drain 
is based on sampling. However, the translation of 


production statistics into drain introduces an in- 


determinable error. The commodity drain estimates 
for the State as a whole during the period 1939— 
48 are judged to be between 90 and 100 million 
cubic feet of primary growing stock and between 
520 and 550 million board feet of saw-timber vol- 
ume. 
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Comparison of 1949 and Earlier Estimates 


“At least six different estimates of Montana’s 
timber resources have been published in the past 
(table 19). Differences between the 1949 and 
earlier estimates are accounted for by sampling er- 
rors in the statistics derived by sampling;” tech- 
nique errors; variations in definitions, inclusive- 
ness, and standards of measurement; and actual 
change. 

The apparent increase in total forest and com- 
mercial forest land can be at least partially ac- 
counted for by changes in definition and inclusive- 
ness. Prior to the completion of the systematic 
survey in 1949, only extensive estimates were avail- 
able for the area east of the Continental Divide. 
Hardwood areas and volumes were desregarded en- 
tirely prior to 1938. Furthermore, the present 
estimate of the commercial forest area includes a 
considerable area formerly classed as noncommer- 
cial. Volume estimates of 1918 and 1925 include 
all forest land as indicated in table 19, whereas 
later estimates are for commercial forests only. Part, 
and perhaps all, of the apparent differences may be 
accounted for by differences in definition of what 
constitutes. a saw-timber tree. 

For the foregoing reasons, a comparison of the 
1949 and previous estimates provides no definite 
indication of quantitative changes or trends. There 
have, of course, been changes in the character and 
distribution of the timber volume. It is particu- 
larly evident that the proportion of the volume in 
prized species such as ponderosa and western white 
pine is diminishing, and that the volume of these 
and other species is becoming less concentrated in 
large blocks. 


Conditional Allowable Annual Cut 


The estimates of allowable annual cut presented 
in this report are based on allowable annual drain 
calculations, discounted approximately 25 percent 
to allow for abnormal mortality and other factors 
that may prevent utilization of total yields. They 
rest on the assumption that forest-management 
practices and protection will be improved to the 
point where the stands of the future will be 
as productive as the ones being 


cut now. 


** Approximately one-third of the forest area was derived 
by sampling, the remaining two-thirds from complete surveys 
(p. 56). ‘ 


BY) 


They are predicated also upon ultimate utilization 
of the full area classified as commercial by the 
Forest Survey, utilization up to Forest Survey 
standards, and salvage of such losses as may be 
caused by large fires, insect and disease epidemics, 
etc. 

The allowable annual drain calculations were 
- derived for each forest type by the following 
formula: 


( 7A + 5A: + 3A2 + As ) M 
A 
4R 

The coefficients 7, 5, 3, and 1 (implied) are 
growing stock weights for the respective stand-size 
classes based on the familiar triangular diagram 
used to depict the growing stock of a normal forest. 

A=area of saw-timber stands. 

A,=area of pole-timber stands. 

A.—area of seedling and sapling stands. 

A.—=nonstocked area. 

A+ A, + A. + A,=total commercial forest land area. 

4=number of stand-size classes. 

R=rotation in years. 

M =average volume per acre (by species) of current saw- 

timber stands—the “A” stratum. 


The rotations assumed were as follows: 
Rotation in years 


Western Eastern 

Forest type:* Montana Montana 
White: pine {o2ls5.-ceerem steer ie 120 as 
Ponderosa pine .......------.-++++ee++: 150 160 
Tsarchts 205 5 ic sincere eerie Sees ne ree 150 aoe 
Douglas-fir =. tice cote aren 150 200 
Lodgepole pine .......-.... ee cena eee AU!) 140 
Whitebark and limber pine ............ Fen 140 
Spruce <5...5.0.10). Na+ se elesisisse ee ee ciara 120 120 
Hemlock-grand fir .......-..-.-+++-+++: 120 ae 
Alpine fir’ .....0. 060.222 cece teed eee BBS 140 
Western redcedar’.....2-.22 225225 cee 120 ee 
Cottonwood) yi... 22th ece esac einer 100 100 
Aspen and other hardwoods ........---- ie 80 


1 No allowable drain was calculated for the coniferous woodland type. 

The allowable annual drain as derived includes 
only the final harvest yield, i. e., no allowance is 
made for normal losses of which, under intensive 
management practices, considerable portions may 
be salvaged, nor the possibilities of additional yields 
from intermediate cuttings. 


Definitions 


Forest Land Classes 


Forrest Lanp.—Includes (a) lands at least 10- 
percent stocked by trees of any size and capable of 
producing timber or other wood products, or of ex- 


erting an influence on the climate or on the water 
regime; (b) land from which the trees described 
in (a) have been removed to less than 10-percent 
stocking and which have not been developed for 
other use; and (c) afforested areas. The minimum 
area for forest-land classification was 10 acres with 
a minimum width of 120 feet. 

COMMERCIAL FOREST LAND.—Forest land which is 
(a) producing, or is physically capable of pro- 
ducing, usable crops of wood (usually saw timber) , 
(b) economically available now or prospectively, 
and (c) not withdrawn from timber utilization. 

NONCOMMERCIAL FOREST LAND.—Forest land in- 
capable of yielding usable wood products (usually 
saw timber) because of adverse site conditions, or 
so physically inaccessible as to be permanently un- 
available economically and not withdrawn for 
special purposes. 

RESERVED FOREST LAND.—Forest land that has been 
withdrawn from timber utilization through statute, 
ordinance, or administrative order. 

Reserved commercial forest land.—Re- 
served forest land that otherwise qualifies 
as commercial forest land. 

Reserved noncommercial forest land.— 
Reserved forest land that otherwise qualifies 
as noncommercial forest land. 


Forest Stand-Size Classes 


SAW-TIMBER STANDS.—AII stands with saw-timber 
trees of softwoods and/or hardwoods having a 
minimum volume of 1,500 board feet per acre, 
International 14-inch rule. 

POLE-TIMBER STANDS.—Stands failing to meet the 
saw-timber stands specification, but at least 10- 
percent stocked with pole-timber and larger (5.0 
inches d. b. h. and larger) trees, and with at least 
half the minimum stocking in pole-timber trees. 

SEEDLINGS AND SAPLING STANDS.—Forest stands not 
qualifying as either saw-timber or pole-timber 
stands, but having at least 10-percent stocking of 
trees and with at least half the minimum stocking 
in seedlings and saplings. 

NONSTOCKED AND OTHER AREAS NOT ELSEWHERE 
CLASSIFIED.—Areas not qualifying as saw-timber, 
pole-timber, or seedling-sapling stands. 


Forest Type Classes 


WHITE PINE GROUP: 
White pine.—Forests in which 20 percent 
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or more of the stand is western white pine. 

Western redcedar.—Forests in which 50 
percent or more of the stand is western red- 
cedar and less than 20 percent is western 
white pine. 

PONDEROSA PINE.—Forests in which 50 percent or 
more of the stand is ponderosa pine and less than 
20 percent is western white pine. 

Larcu.—Forests in which 50 percent or more of 
the stand is larch and less than 20 percent is west- 


_ ern white pine. 


Douctas-Fir.—Forests in which 50 percent or 
more of the stand is Douglas-fir and less than 20 
percent is western white pine. 

LODGEPOLE PINE GROUP: 

Lodgepole pine.—Forests in which 50 per- 
cent or more of the stand is lodgepole pine 
and less than 20 percent is western white 
pine. 

Whitebark and limber pine.—Forests in 
which 50 percent or more of the stand is 
whitebark and/or limber pine and less than 
20 percent is western white pine. 

SPRUCE-FIR GROUP: 

Spruce.—Forests in which 50 percent or 
more of the stand is Engelmann spruce and/ 
or western white spruce and less than 20 
percent is western white pine. 

Hemlock-grand fir.—Forests in which 50 
percent or more of the volume is hemlock 
and/or grand fir and less than 20 percent 
is western white pine. 

Alpine fir.—Forests in which 50 percent or 
more of the stand is alpine fir and less than 
20 percent is western white pine. 

Harpwoops.—Forests in which 50 percent or more 
of the stand is hardwood species and less than 20 
percent is western white pine. 

CONIFEROUS WOODLAND.—Open, scraggly commer- 
cial forests in which 50 percent or more of the 
stand is juniper, ponderosa pine, Douglas-fir, and 
lodgepole pine, singly or in combination. 


Ownership Classes 


NATIONAL-FOREST OWNERSHIP. — Federal lands 
which, by executive order or statute, have been 
designated as national forests, purchase units, or 
experimental areas, or have been placed under the 
administration of the Forest Service. 
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INDIAN OWNERSHIP.—Indian tribal lands and trust 
allotments. Lands held in fee by the Federal Gov- 
ernment but administered and managed for Indian 
tribal groups, or allotted in trust to individual 
Indians. 

OTHER FEDERAL OWNERSHIP.—Lands owned by the 
Federal Government not classed as national forest 
or Indian. 

STATE OWNERSHIP.—Lands in State ownership. 

COUNTY AND MUNCIPAL OWNERSHIP.—Lands in 
county or municipal ownership. 

PRIVATE OWNERSHIP.—Lands in private ownership. 

PRIVATE FARM OWNERSHIP.—Private commercial 
forest land in farms, using as the definition of 
“farm” the official definition in the latest Census of 
Agriculture. 

OTHER PRIVATE OWNERSHIP.—Commercial forest 
land in private ownership other than farm. 


Tree-Merchantability Classes (Live) 


LIVE SAW-TIMBER TREES.—Live white pine saw- 
timber trees in which the merchantable portion is 
40 percent or more of the total board-foot volume, 
live saw-timber trees of other species that are at 
least 50 percent merchantable by board-foot vol- 
ume. 

CULL SAW-TIMBER TREES.—Live white pine saw- 
timber trees in which the unmerchantable portion 
exceeds 60 percent, and live saw-timber trees of 
other species in which the unsound portion exceeds 
50 percent of total board-foot volume. 

Sound cull saw-timber trees.—Live saw- 
timber trees in which the unmerchantable 
portion results from defect other than rot, for 
example, sweep, frost crack, extreme rough- 
ness, fire scar, etc. 

Rotten cull saw-timber trees.—Live saw- 
timber trees in which the unmerchantable 
portion results from decay organisms. 

Live pole-timber trees.—Live pole-timber 
trees of all species that are judged to be pros- 
pectively merchantable for sawlogs. 

Cull pole-timber trees.—Live pole-timber 
trees of all species that are judged to be 
prospectively unmerchantable for sawlogs. 

Sound cull pole-timber trees.—Live pole- 
timber trees judged unmerchantable now or 
prospectively because of defect other than 
rot. 
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Rotten cull pole-timber trees.—Live pole- 
timber trees judged unmerchantable now 
or prospectively because of rot. 


Tree-Merchantability Classes (Dead) 


DEAD SAW-TIMBER TREES.—Dead, standing or 
down, saw-timber trees of all species having a 
merchantable volume of 50 percent or more of the 
total board-foot volume. 

DEAD POLE-TIMBER TREES.—Dead, standing or 
down, pole-timber trees of all species with 50 per- 
cent or more of the cubic volume merchantable. 


Tree-Size Classes 


SAW-TIMBER TREES.—Trees 11.0 inches d. b. h. 
and larger with one or more merchantable 16-foot 
sawlogs. 

POLE-TIMBER TREES.—Trees ranging from 5.0 
through 10.9 inches d. b. h. and trees over 11.0 
inches d. b. h. that do not contain at least one mer- 
chantable 16-foot sawlog. 

SEEDLING AND SAPLING TREES.—Trees below 5.0 
inches d. b. h. 


Miscellaneous Definitions 


PRIMARY GROWING sTOCK.—Net volume, in cubic 
feet, of live saw-timber trees, and live pole-timber 
trees from stump to a minimum 4.0-inch top (of 
central stem) inside bark. 

SECONDARY GROWING sTOCK.—Net volume in cubic 
feet of all cull trees from stump to a minimum 
4.0-inch top inside bark, and limbs to a 4.0-inch 
diameter inside bark of all cull and noncull hard- 
wood trees. 

ALL-TIMBER VOLUME.—The net volume of primary 
growing stock, secondary growing stock, and sal- 
vable dead trees. 

SAWLOG PORTION.— The net board-foot volume, as 
measured by International 14-inch rule, of saw- 
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timber trees from stump to a merchantable saw- 
log top. Tops vary by species and diameter class, 
ranging from 6.0 inches for small trees up to 22.0 
inches for very large rough trees. 

Top portion.—The net cubic foot volume of 
saw-timber trees from the merchantable sawlog top 
to 4.0 inches inside bark. 

LIVE POLE-TIMBER VOLUME.—The net cubic-foot 
volume of live pole-timber trees from stump to a 4.0- 
inch top inside bark. 

NET BOARD-FOOT VOLUME.—The board-foot vol- 
ume of the sawlog portion of saw-timber trees, as 
measured by International 14-inch rule, after de- 
duction for all apparent and surmised defect in 
accordance with standard scaling practice. 

NET CUBIC VOLUME.— The total cubic-foot volume 
discounted for unmerchantable material. Includes 
the merchantable portion only of sound, sound cull, 
and rotten cull saw-timber and pole-timber trees 
and hardwood limbs larger than a 4.0-inch top 
diameter. 

NET ANNUAL GROWTH.—The average annual 
change during a specified period in volume of pri- 
mary growing stock on commercial forest land 
resulting from natural causes. Gross growth is the 
increment before allowance for mortality. 

D. B. H. (DIAMETER BREAST HIGH) .—Tree diameter 
in inches, outside bark, measured 414 feet above 
average ground level. 

CoMMoDITY PRODUCTION.—The total output of 
timber products during a specified year. 

ComMopiTy DRAIN.—The timber volume removed 
from primary growing stock as timber products and 
logging waste during a specified year. 

CoNnTROL PoINT.—Land Office section corners (in 
unsurveyed areas idealized section corners as in- 
dicated on latest base map) used to locate and 
define the boundaries of sampling strata and sample 
segments. 


CONIFERS 


Commercial species: 
Douglas-fir ..... 
Fir, alpine . Roe: 
Fir,;<orand\ 5 ener 
Hemlock, mountain 
Hemlock, western 
Juniper, Rocky Mountain 
Larch, alpine 


Pseudotsuga taxtfolia 
Abies lasiocarpa 

A. grandis 

Tsuga mertensiana 
T. heterophylla 
Juniperus scopulorum 
Larix lyalli 
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ConiFrers—Continued 


Wearchesw estenme scp ics ve aie ae rs at eee at eae es L. occidentalis 
Jb a Ve: JOH OT) Ofel O tas Ot lun ee ane i Ge oe ne Pinus flexilis 
Pinerlodeenoley te anwar ss ame weer nite Saco: P. contorta var. latifolia 
PPINe PONG ETOSAie oe etre tre en rey i ale fas P. ponderosa 
Pineszwesternswhitei 222 oes oe oe a P. monticola 
Binewwhiteparksysul prtsese nh ster erie sees omnes P. albicaulis 
ed cedars westerns: saryere ci Ronee ee Thuja plicata 
SpEuUcewienselmann sae fei seeds rere ccere eae «beens Picea engelmanni 
Spruce western, White eee ec <i tac oe ate es P. glauca var. albertiana 
Noncommercial species: Pacific Yew. .:........4..-+4 Taxus brevifolia 

| Harpwoops 

Commercial species: 

| JEN) MaRS) 0 aa 0) AL ae ce et A Fraxinus pennsylvanica var. lanceolata 
PANS DETR Ua KAS eee sees creas ean fere lols orci aah he Populus tremuloides 
IDITGD Se Papelera sale, seat olol> <0 sie AS eapaver ts craters Betula papyrifera 
ILC MW Aleem een eens akon ws Pee S ene ceten ir ake B. fontinalis 
Boxelderinland 36-7 nes oe ie ne ten eee oe Acer negundo var. interius 
Cottonwood; northern: black... 2.2... en: Populus trichocarpa var. hastata 
Cottonwood: narrowleak. 3.09 a. 84s. oe. aes es P. angustifolia 
Cottonwood;: plains sarees. kes See wake P. sargentit 
HM AIM ETI CAM Ben noeat eng ea ees we ces sis Ulmus americana 
Willow cians one an wares ek la ae ehh ste sabe, Salix spp. 

Noncommercial species: 

Al ders -tlaimleaiat oi iuees We Weenie udlsusie bsvanioves Alnus tenuifolia 
GChokechertysplackernesc a ee hee cals ses Prunus virginiana var. melanocarpa 
FLAW ENOMN se DiaCkwrcs tos ne in Goce ene eve eee Gis s Crataegus douglasii 
Maplempistootlise se wie cass aes doe nes es Acer grandidentatum 
Maple; Rocky:Mountain | 2.0.26. c. eee e ss A. glabrum 
Nountainash westerns). 56.65 os. sok has wae ls Sorbus sitchensis 
Mountain-mahogany, curlleaf ................. Cercocarpus ledifolius 
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TasLe 3.—Land area by major classes of forest land, Montana, 1949 


Class of land Western Eastern State 
Montana Montana 
1,000 1,000 1,000 
Forest: Acres Acres Acres 
(Cental aaa qo8 dacOSG ADO OL DO NUR DORE COR DOTA E DAG an A Anan Soh Ra onee reece eae 8,909 6, 847 15, 756 
INONCOMMELCIal eetetezaze)-Seerore het heket one roTave terete (stcteveka Yor edatcresereevais fesere elena ctesaior eraser Peano atoms 2,512 1,564 4,076 
Reserved:? 
Gommiencialtegerarealatsce cvs/sterelatolateiayayfelatoxoress\ersisisveisscisicrsyeleveleteraletaVeioys cievcllsheve sveterspereraseiste 603 467 1,070 
Noncommercial lrjerecermtsttcieltetetoteretorstatteray kreiet stevairicreveteteteyeratets covers) storetaveriaisae fotorev share siane 995 462 1,457 
BLOtal etree tesore rst ofoketot crsteeyencirorercleCerctepetsteyeieseca ctetevetedonsiarcaetercinyakeverepeerstele desl teistels 1,598 929 2,527 
sotalelores trpteysretereretstereaisTelehescteroie oferetarsteloveloreroretovexsVeletoleyetcrevavatsiel-ketehstaveystetaisve fereietousialeieie| ovelecevers 13,019 9, 340 22, 359 
NeAeRIKe o's cousbadncodnasudBeDoooUN ADD ba DIOe Bo dunbapoDodesHooddoGaDbucdeD casbounDed 2,959 68, 324 71, 283 
Bhotalsmallycl assesy trrcrcvsvcicicteverotvave icles te srererciey sted cVale tale toreeic Tone ic alalavooyebarereteforales che cctepotassin ayaionees 15,978 77, 664 93,642 
1The reserved forest area is further classified in table 17, 
> Includes 171,689 acres of water according to Survey standards of area classification but defined by the Bureau of Census as land, 
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TasBLE 4.—Volume of live saw timber and primary growing stock on commercial forest land by stand-size 
class, Montana, 1949 


Live saw timber! Primary growing stock 
Steud steps: Western Eastern Western Eastern 
Montana Montana State Montana Montana State 
Million Million Million Million Million Million 
board feet board feet board feet cubic feet cubic feet cubic feet 
Sawetim bers i:s5 02's. ie\orete:ctove ane vcieic.c as otale ovare eiatarsicisiots ek Starereemeer 34, 763 11, 342 46,105 6,715 3, 845 10, 560 
Role tim beriaetstaseretescterevelolerareicie ekere nie clehe’sTetetovetoveleterstene’s ApoOoUUadO ne 4,292 4,520 8,812 1,999 2,948 4, 947 
Seedlingandisa pling: J.)<-cte:sjvsversreotsicisielere sabe aleteretevsiereretetere Ryavetonsieravetete 596 75 671 428 78 506 
Nonstocked ‘and other ‘areas:c ives 5 </s\s;c:c'o:dverdiereievarcse.s erele aca etofocerels arate 38 334 372 18 150 168 
Total allistands: dec. cars sicistolss sioieis BCD CEOOHOLEOROUDG 39, 689 16, 271 55,960 9,160 7,021 16,181 


1 International %-inch rule 


TABLE 5.—Commercial forest land area by ownership and stand-size class, Montana, 1949 


STATE 
Federally owned or managed Private 
Total, 
Stand-size class me ; State County i 
ships National Indian Other Total Farm dadustie! Total 
1,000 1,000 1,000 1,000 1,000 1,000 1,000 1,000 1,000 1,000 
acres acres acres acres acres acres acres acres acres acres 
Saw’ timbers sso neretie-wres Sreiesiee 5,699 3,337 264 139 3,740 251 12 333 1, 363 1, 696 
Pole timber niece sss o's <'s.0.e sinensis 6, 333 3,664 241 296 4,201 205 21 1,185 721 1, 906 
Seedling and sapling........ BooU 2,412 1,590 69 52 L711 92 25 280 304 584 
Nonstocked and other areas..... 15312 390 20 159 569 60 17 564 102 666 
Motallss.stecche wie seetsiesterers on 15, 756 8,981 594 646 10, 221 608 75 2, 362 2,490 4, 852 
WESTERN MONTANA 
Saw, tim Devic sas acte loins slersloie/e/siel5ie 3,740 2,018 224 48 2,290 217 10 56 1,167 1, 223 
Polestim bers iscisisiete:sis.c:s.0: sserneiete 25959. 1, 666 96 93 1,855 120 5 533 446 979 
Seedling and sapling............ 1, 854 1, 184 49 28 1,261 85 24 213 271 484 
Nonstocked and other areas. .... 356 200 ll 8 219 Est llveretcustsvctsyens 29 84 113 
pLiOtal store mreterststaveraverereveisievers 8,909 5,068 380 177 5,625 446 39 831 1, 968 2, 799 
EASTERN MONTANA 
Saw; timber’ casts ewstqecunteseuinias 1,959 1,319 40 91 1, 450 34 2 277 196 473 
Pole timber....... ajeleis ofelels}e(etetete 3,374 1,998 145 203 2,346 85 16 652 275 927 
Seedling and sapling............ 558 406 20 24 450 7 1 67 33 100 
Nonstocked and other areas..... 956 190 9 151 350 36 17 535 18 553 
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TABLE 6.—Volume of live saw timber and primary growing stock on commercial forest land, by ownership 
class, Montana, 1949 


Live saw timber! Primary growing stock 
Ownership class Western Eastern Western Eastern 
Montana Montana State Montana Montana State 
Million Million Million Million Million Million 
board feet board feet board feet cubic feet cubic feet cubic feet 
Federally owned or managed: 
Niationaliforestiy-vcyercieveisterelolsvsvoxelstettstersicvels Miasaflevelateloveieiersiereisiels 21,655 11, 489 33,144 4,904 5,075 9,979 
Indianssates\creciewsine wisparolet cele eielcieiecia (cine eiciesie meters daudnuas eheye 1,961 252 223 399 116 515 
Otherjrarcrsieyerareleisicielsieisievelsiviels\elsieiels sjelayere HOEDOoOBO aieiatetavsroyelsiete 471 712 1, 183 126 281 407 
MOta le vereterevercleletclersrarslalcleveisiavercsisisieicreie(siereiersvarecavers aatesiere ales 24, 087 12, 453 36, 540 5,429 5,472 10,901 
Stateriarvelstercieiciersieisielersverersrers molets(eieiniclsteleleieteveyleveisietaiets afetelefeists 6 2,416 255 2,671 575 99 674 
Countiyaastectcterccclsvleisietess sicveieterelelslefereiarelinvciavevelavetercce tatsreisysteletersters sie 95 21 116 26 9 35 
Private: 
Warmpiiestectesteicte soe doOkboudoDDGOos OpendoDAoodE shersietersts 5 1,460 1, 871 3,331 463 710 1,173 
Industrial and other. .........e-eeeee Des cternrs iclericieretateiotcteletarets 11,631 1,671 13,302 2,667 731 3,398 
so talfemircisieievareycvetlercicraycvereleletereraVaicveteisie olelelovere,sleveveis NooUndOS 13,091 3,542 16, 633 3,130 1,441 4,571 
Total, all ownerships.......... araraTetaNe arava tavere levers terete avele releinieieveicre 39, 689 16.271 55,960 9,160 7,021 16,181 


i International 44-inch rule. 


Taste 7.—Volume of live saw timber and primary growing stock on commercial forest land, by species, 
Montana, 1949 


Live saw timber! Primary growing stock 
Species Western Eastern Western Eastern 
Montana Montana State Montana Montana State 
Million Million Million Million Million Milhon 
ic fe bi bie fe 
ee acds: board feet board feet board feet cubic feet cubic feet cubic feet 
Wiestermaw.Diteapsmesetcreriiecieclevsicic/occickapelorsioreielsiats aveieisleseisielers ciate PLO | Etevaretevevoretess rete J An9: 231A (neiesstetrcisiaetes 237 
Ponderosa pine..... booboucoaneGoHos sandaouobanbone ielersteretcrs 9, 328 1, 641 10, 969 1,581 650 2,231 
War chitpersretepeveteredorcteteialotoleictererere eVolercheisiereisicva wie nivisvcvelersicis mxoreteyets 11, 760 (?) 11, 760 DA OSialeersisversteresetiers 2,408 
Dou pl aeati wre petersvort cre raermeeretelovavelsia: sie oveveteiclossterete eisivieve Rekeieere(ers 8,978 6, 381 15,359 2,597 2,095 4,692 
Grrain defies isrcraperetsesccaletosrele ec iaretwleiel inl sicvo\e ia alee tevetolovese/s miele (atarevels BOE secteneeyspethiere 393 WG 5ii|| Scterscelevaslors seis 165 
NISITG Tiipesoad SoOCH OTOL AD COTOSDDSCOOSOOnUC Hae SOenop erro 353 257 610 88 169 257 
Wresterniredce dantcyrcnretsvacicisveloress wterclele/ciclerciachersieveveiefesererese eisvere LYN peanacon occ 356 120> | Notaries fersieiere 120 
Wresternthemlock ericwtercitevelecs s\sloveislelsiefe'sieveiciels cles Reysscretiejereve V7 0s)| Secrets tere cerstersie 171 5 Gs | epierenie cysrerele 56 
SPKUCemetetereere Ee beralere lc ravetntelecioievete) hate loloveceletsietoicleisvorese! eteisiereeists 4,454 2,499 6,953 826 565 1,391 
Mod gepoletpinestcvctererelotsrcisicie svsieisis eveieleiovescleieiavelsiccerelsveieie mYeyatelate 2,496 4,451 6, 947 997 3,080 4,077 
Wihitebark-and@lim ber: pineitciels,siesels,s)avels tere «(aisseyors wlevwisieleleiese, i016 124 504 628 34 261 295 
Sura De tresebewerer pecan Teretovscateeeie role lovesavere Glolctelove cre ercictesetelasiotelcve eieisiavel| sueveeveveceretelerscell ie evevetalace ciele-evsi|\sievoleislevereisje‘ere 1 3 4 
plo ta lWeerrcrterersts Porcssrovenehoce ole velstefereterorerateiareierensiere wceisveyeierersievere|e 39, 532 1553733 55,265 9,110 6, 823 1575933 
Hardwoods: 
ANS De Depa nator era arcic ce reheral cela alelereie’sievcieleistarslareare avers vaycusersianatetsycittelsis 2 14 16 11 65 76 
Cottonwood............ TGS. OOOO GUC a UOC HOC OR OME U Ono 155 522 677 39 127 166 
Binchrstvit. Bere Sieleimiotecel sieve totelstcleteiele Mitete yellows cucleleleleredetoversioteserets (aya Rasen ewes ca ctetets (2) (2) ells teversueteistoeais (2) 
IB OXEL A eToeee re atetctalerete eave oi scars eveie eile olele lole(ssevejeieieisieveiereie Bfarchavelers|| sierstosuntorstetetots 1 We |ienersYortercieuctorets 1 1 
Greentas iirsverapeistcccrciarcicreveleicieletole) oleVereloveleletslaieieicieveietsreye aleisvelatstarellayeteveterstereveciere 1 ile | Sranekotere Meerteis 5 5 
\ hin Banpocanenes Fa ctetojeletersieletelsfalsrahsteletersteleteyslcisierevers talelelsretors||inveretoleiereicvecereis (2) (ON BAawocoane de (2) (2) 
Dn eGepacnodoaeae BVialerelortersis relarevelercieterecieroreccieteYelesieliaicieye Sil loopbodocsoes (2) (On beaaboocbans (2) (2) 
IRE a Ghoab SoobonOOUDOUOUCODS AHOUHODRCUnSODOOGS Rieieloievs 157 538 695 50 198 248 
otal wallispeciescie.<ic'esice siceccscccces alelelelaterateloter eters coteleleleVeiercicielels 39, 689 16,271 55,960 9,160 7,021 16,181 


1 International %4-inch rule. 
2 Less than 0.5 million feet. 
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TABLE 8.—All-timber volume on commercial forest land, by kind of timber, Montana, 1949 


Kind of timber western, 
Millien 

Live cubse feet 
Primary, SFOWING StOCK =\-i0\e,-1<:01c10/ oie eicicie aieleialeieieleiejeve sja\eielsie/siefsiaie/e‘e}aisisieleisiclele A000 9, 160 
Secondary’ growing Stock: 3:aiz1sjar-'0;014 0:2%a}siererateloloie;eieie ci oreislerelalafetevalstevelelstelelelslerele 655 144 
Tt al siecoiacoic ole evepaiave balls oy oie Sia inva re os ota eae mse totats rele etane eioteteveteve aierencrateieferedstasetetere ce(ere 9,304 
Deadiccni. SSA OCOUCA COO COOCSECOUS aia (cisswistetololaretate olateraseiovece coloralctelerasclaeralcrelensielersroiers 119 
Total; all tim ber sireie:2 -sj 8 siejeie eieis Salalete losis eiereversislovtet a tarer satay oteleleceie telerehelaletercicreiclele 9, 423 


Eastern 
Montana State 
Million Million 
cubie feet cubic feet 
7,021 16, 181 
114 258 
7,135 16, 439 
423 542 
7,558 16, 981 


TABLE 9.—Net annual growth and annual mortality of live saw timber and primary growing stock on commercial forest 
land by species group, Montana* 


Live saw timber? 


Primary growing stock 


Species group Current Current Current Current 
annual net annual annual net annual 
growth mortality growth mortality 
| Million Million Million Million 
Softwoods: board feet board feet cubic feet cubic feet 
Western: Montana 2 2st: cies vsysie ce sierslusniereintaieislers ciaierotreiciets 344 176 96 29 
EasternvMontanawarctisc cclimerie sei ivin saith iec teens 244 67 137 20 
Total ets: coke nee ee ee 588 243 233 49 
Hardwoods: 
Western: Montama e crcccicivin cistaie c:ciarasnraus wretetoyaloietalemicinis erahette 2 (3) 1 (?) 
Easterns Montana’ «ccc nasjnaes cacteisee eee eetaee 16 (8) 7 1 
TOtaliece cache ccrevers tore Giiioe elSrassitre See eee Ii Siats es ee oe ohare 18 (3) 8 1 
All Species: 
Western: Montana’. iecicisicis 6 sus’e sais sisreroisi cre sls cleicieveleicinie reisietats 346 176 97 29 
BWasterni Montana smicterie:cfovesel ateee re sraxelchokolatoye ayeroleveretctane creisvouets 260 67 144 21 
Total fsiScts ate facanerels, cccveto. bisvsrecerajsvole nitateleieiovacsisione eiseoreteseelers 606 243 241 50 
1 Growth for Western Montana is an average based on the period 2 International %4-inch rule. 
1930-39, and for Eastern Montana, 1940-49. SLess than 0.5 million feet. 
Taste 10.—Average annual commodity drain of live saw-timber volume and primary growing stock on commercial 
forest land, by species group, Montana, 1939-48 
Live saw timber! Primary growing stock 
Species eroup Cutting Logging Commodity Cutting Logging Commodity 
drain waste drain? drain waste drain? 
Million Million Million Million Million Million 
Softwoods: board feet board feet board feet cubic feet cubic feet cubic feet 
Western Montana). cco :sjercieva.sicis) s.cteyeteie s/a\slercieiessneiciare'ele ejeve\oreke 440 35 475 69 ll 80 
EasternelViontamas swtaclers cic satelreswcle oropelerstersiclsieretere atelclolobrevorerere 26 1 27 8 1 9 
Total ivcreivtevesarovcree: 01 sisveierelo)ovese eh aVevarete /oyavevaleserolstoserertyeteverwisv steven 466 36 502 77 12 89 
Hardwoods: 
Western: Montamat.cris sic .ciajsrelerensvovereyaleie)onevelevelalersrete)eraiatctensterersiere all Sictateloleteloretrets 4 1 jonoenocs 1 
Bastern: Montana coe sciv.ciciclorcietelel clereictoroictereteleletaioterctveicteleteleleretetete 21 1 22 Avil llcvatavetetererctetetere 4 
Total 2s cjocsicis s(ereieyasere ci nSoie Cole vere (eravotarsevorslatere ofeicietetete ctersteteveretole 25 1 26 Hallgosacoso 5505 5 
All species: 
Western: Monta mais ::ciosvsicvareisreiore) orelopareletetaicveie(alolereisisrcierstetereleietetc 444 35 479 70 ll 81 
Eastern: Montanas\:isicctc ete tlaleleveleoycreleisatelelefeteretetstofelsiatoverctetetaleveve 47 2 49 12 1 13 
Total <:::cveveteretevaretatecetavelevoyereretayercieiarctavele aioreteterovelevels’clekereroneteleisis | 491 37 528 82 12 94 


1 International %-inch rule. 


2 Total of cutting drain and logging and milling waste. 


loz) 
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TABLE 11.—Average annual commodity production, by timber 
products, in cubic volume and in standard 
units, Montana, 1939-48 


CUBIC VOLUME 


Timber products cetera peastecn State 

Thousand Thousand Thousand 

Sawlogs (for lumber, timbers,| cubic feet cubic feet eubic feet 
and sawn ties)..........-+% 59,020 2,373 61, 393 
Pulpwood logs.............+5 OS 2S centers cre-ecsisle 652 
Pulpwood bolts.............- 70 527 597 
aueliwOOd):\ciciesis\eleisicyeiererolearece 6, 289 9, 828 16,117 
Poles and piling............- 1, 503 235 1, 738 
Posts (round and aplit)....... 1, 136 3,241 4,377 
FTC WNEtiCd ccieieieteisieletersleyetersie sie 41 1 42 
Round mine timbers......... 3,564 1,265 4,829 
Miscellaneous. .<...0..00se- 233 8 241 
pTOtallerareveveiexeievele sieves siere 72,508 17,478 89, 986 

STANDARD UNITS 
Sawlogs (for lumber, timbers, 

and sawnties) M board feet? 399, 201 14,120 413,321 
Pulpwood logs........do%.. ANOGIG OS sieterereis-eie's 4,061 
Pulpwood bolts Standard cords? 811 5,919 6, 730 
Fuel wood............ do3.. 73,128 114, 279 187, 407 
Poles and piling....... Pieces. 107, 090 18,156 125, 246 
Posts (round and split)...do..| 1,058,296 3,792,778 4,851,074 
lew nictieSis:c, i cise/cvcleieverere do.. 6,020 102 6,122 
Round mine timbers..... do 494,126 167,556 661, 682 

Miscellaneous....... cubic feet 233,444 6, 841 240, 2 


1 Western Montana total includes 2,771 M cubic feet dead trees, and 
eastern Montana 5,130 M cubic feet. 
2 International 34-inch rule. 
3 Rough wood, unpeeled. A pile of stacked wood 4 by 4 by 8 feet 
within its outside surface. 


TaBLe 12.—Area of commercial forest land, by generalized 
forest type and stand-size class, 
Montana, 1949 


STATE 


Stand-size class 


= Non- 
orest type San Pole Seedling stocked 
. : an an Total 
timber | timber sapling Gther 
areas 


1,000 1,000 1,000 1,000 1,000 


White pine group: acres acres acres acres acres 
White pine......... 156 63 93 20 332 
Cedanktrsrerratecisureres 12 1 Ail | eravetcrerensts 17 

Motaliceenicrciiersrsisrs 168 64 97 20 349 

Ponderosa pine......... 1,580 | 1,426 304 115 3,425 

Marchtrtersteteviisisicree s ste'e 1,338 492 622 109 2,561 

Douglas-fir......... Sates hyve) 6: 1,327 184 136 2, 863 

) Lodgepole pine group: 
Lodgepole pine..... r 725 2,719 1,031 97 4,572 
Whitebark and lim- 
berapine’isjsierstaiccs 67 29 3 1 100 
Motalternttersteleieiels 792 2,748 1,034 98 4,672 


Forest Resources of Montana 


TasLe 12.—Area of commercial forest land, by generalized 
forest type and stand-size class, 
Montana, 1949—Continued 


STATE—Continued 


Stand-size class 


foe PSG 
Forest type Saw Pole eedling | stocke 
timber | timber and and Total 
sapling other 
areas 
1,000 1,000 1,000 1,000 1,000 
Spruce-fir group: acres acres acres acres acres 
Sprucet(zcssciecistercss 475 33. 99 32 639 
Hemlock-grand fir. . 4 Ail avevevevatevarel listers eels tee 8 
Alpine'fin: cccoeces 6 7 D2 y li reseterssevers 25 
Motallncisaiecee%esie%e 485 44 111 32 672 
Hardwoods sis:scceveceisiors.s 120 232 60 2 414 
Coniferous: woodland si.é.a| cisceiescte'e <1|e-¥:010:015;0/e)|(016 1esete aye 800 800 
Totall-allity pes'je:e/eicve.cte:s 5,699 6, 333 2,412 1,312 15,756 


White pine group: 


White pine......... 156 63 93 20 332 
Gedariaciyemsieicieie sete 12 1 Boil teisisvete losers 17 
Motalltec esses 168 64 97 20 349 
Ponderosa pine......... 1, 346 542 264 85 2237, 
Tarcheitiivcstessraenisteates 1,338 492 622 109 2,561 
Douglas-fir sstecteecreves 357 582 140 66 1,145 
Lodgepole pine......... 199 1, 204 710 52 2,165 
Spruce-fir group: 
Spruce lscnysiseisrsierstarsie 310 25 21 24 380 
Hemlock-grand fir. . 4 BONES siefscetcyail cuetsvevete-ave 8 
Total ssyatsatsicietesorers 314 29 21 24 388 
Hardwoods r.icisssecicece 18 AGH ioferciereis'e () 64 
Total)-all'types.sc:..cic0 +2 3,740 2,959 1,854 356 8, 909 


EASTERN MONTANA 


Ponderosa pine.......+. 234 884 40 30 1,188 
Dovglasqfini.csictic cisveisie's .859 745 44 70 1,718 
Lodgepole pine group: 
Lodgepole pine..... 526 1,515 321 45 2,407 
Whitebark and lim- 
berlpinescicierereiarecs 67 29 3 1 100 
MoOtaltrctvercleselsrse 593 1,544 324 46 2,507 
Spruce-fir group: 
Spruce prevererreievecists 165 8 78 8 259 
IA pine fir;<rere «:sierers rato 6 7 12 |lsvefeversicvore 25 
Lotalleaciseteverayecete 171 15 90 8 284 
Hardwoods. <<). csiecscee 102 186 60 2 350 
Coniferous woodland....Jecccecccleccccccs|eecccces 800 800 
Total, alltypes......... 1,959 3,374 558 956 6, 847 


Ol 


1Less than 0.5 thousand acres. 
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TABLE 13.—Live all-timber volume of softwoods and hardwoods on commercial forest land, by kind of growing stock, tree-size 
class, and class of material, Montana, 1949 


Kind of growing stock, tree-size 
class, and class of material 


Primary growing stock: 
Live saw-timber trees: 
Sawlogiportion sycie: siovels «,crorcroxeicieisvessis 
FL OPADOLLION Ge eicicieore’s(orslcrereasofeceveleveiele 


Secondary growing stock: 
Sound cull trees: 
Saw=tim Der Size is oct isie.cceserererere)arelatese 
Pole-timber size........ ereleieidhelasine 


Total secondary growing stock............. 


Grand:total 5ys.scers:eie seie’seie:viese/a\ejsierelsie sjecnie\e we 


Western Montana Eastern Montana State 
Soft- Hard Soft Hard Soft- Hard- 
woods woods Total woods woods Total woods woods Total 
Million Million Million Million Million Mullion Million Million Million 
cubic feet | cwhic feet | cubic feet | cubic feet | cubic feet | cubic feet | cubic feet | cubic feet | cubic feet 
5,393 27 5,420 2,589 86 2,675 7,982 113 8,095 
532 4 536 376 24 | 400 908 28 936 
5,925 31 5,956 2,965 110 3,075 8, 890 141 9,031 
3,185 19 3,204 3,858 88 3,946 7, 043 107 7,150 
9,110 50 9,160 6, 823 198 7,021 15, 933 248 16,181 
6 () 6 El peeaniconon 4 10 () 10 
1 () 1 Te | i sjereieteoreicie : 1 2 (:) 2 
7 @) 7 Sin] Mestoretecnieteice 5 12 () 12 
133 3 136 96 10 106 229 13 242 
cis hare scorer 1 Ol peceo pence 3 K1el lS dedioonne 4 4 
140 4 144 101 13 114 241 17 258 
9,250 54 9, 304 6,924 211 72135) 16,174 265 16,439 


1 Less than 0.5 million cubic feet. 


Tas_e 14.—Volume of live saw timber* on commercial forest land, by diameter class groups and by species, Montana, 1949 


Western Montana 
Species 

11.0-20.9”| 21.0-30.9’7| 31.0-40.9” 

Million Million Million 

board feet | board feet | board feet 

Western white pine.. 548 535 26 
Ponderosa pine...... 2,230 | 4,829 2,050 
Parcels. cicero oveiajstsiiere 3,291 | 5,561 2,591 
Douglas-fir. .....s0. 5,088 3,480 395 
Grand fit. aie vesire asi 361 | BD) Vaart cxcvsseverars 
Alpine fits ,geiereelereicie 332 | QA | afore nts 
Western redcedar.... 33 222 101 
Western hemlock.... 68 | 95 8 
Spruce is.ctes)ereverelecs.tre 1,965 | 2, 203 286 
Lodgepole pine...... 2,488 | ae einen ere 

Whitebark and lim- 

ber:pine.. ..-s(,0: 1b EeeRCeneee ane oncats 
Cottonwood 43 107 5 
[AS DEMicisieisieceiojeierereloxera Zia tere copere te coce¥otsi eievehevstereieiace 
BiTCh sc ce elaavetetacee (Ol waneaniSdllceneddedan 
Bo xel der ié 5 is: ssssasscc.a | eae spore keroke | eve usyorerecspayorel levee tonereterenere 
GG TES NT ASH eryciecheloe a lievaaseneraiats. i | Staceyerotareceicion| efeystteletotetets 
AWiillOovwsyaretatevers-cl/e cia e4 oi |lheevo, ol sncheteioiiel | ovate lorspetetehapal | levetste: ckeaeretes 
EU Baa, cicayesese 7s fays,/osese ce yeucts)| szovaravsyavateresail araterstorenessvetey| taroteretereistote 
Total). cst.o site 16, 573 17, 093 5,462 


1 International 4-inch rule, diameter breast high. 


2Less than 0.5 million board feet. 


Eastern Montana 


41.0” and ” ” ” 
larger 11.0-20.9’"| 21.0-30.9’"| 31.0-40.9 
Million Million Million Million 
board feet | board feet | board feet | board feet 

iOS Borsroesna borocncasd laccorsedan 
219 1,371 264 6 
317 (2 (2) ib | aeierssvereyeteve 
15 4,592 1,565 224 
sparevete icicle 254 Saal eterrstererorsie 

Ea arora iovate 1,719 700 80 

acidity o oh iete 4,369 B20 loys; retere sre 

Sonemvteriefets 79 DS i | Wrcterayecievers 

(2) 321 168 33 

Riera chet snys TAS |e persrsect sel lstagatc ersten 

etayaveteieLereres Wl lGoido pena lnooaesuacs 

Beteeteranonters WA Gahonoldsas lscbonanoda 

sietofereresiayete (Os sobs soninal sopadoooop 

Seamnonacs (Oil lbooanoomeul oocHooaoD 

561 13,121 2, 807 343 


11.0-20.9” 
Million 
board feet 
548 
3,601 
3,291 

9, 680° 
361 
586 
33 


29, 694 


State 
21.0-30.9"| 31.0-40.9” 
Million Million 
board feet | board feet 

535 26 
5,093 2,056 
5,561 25591 
5,045 619 

32) |icessieistorsrsi ts 
DAS ere eistecel= 
222 101 
95 8 
2,903 366 
SON vcetereretevters 
25S | e.cisretsteleiete 
275 38 
19, 900 5,805 


41.0” and 
larger 


Million 
board feet 
10 
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Taste 15.—Net growth, normal mortality, and commodity drain on primary growing stock on commercial forest land by tree- 


size class, Montana* 


- Net Normal Commodity 
Size class growth mortality drain 
Million Million Million 
Saw-timber trees: cubic feet cubic feet cubic feet 
WiestennyMontamartistccsrtaralepaieyete cictete rare es telane vale ratalase-c lopola coos salt cle aceasta: artis oLyThbei Sis aries ass 52 26 78 
Masterne Won tan ays sc apersistoieve ous cle custoseneinvel ote oles eluate fysilerarcie a aie neue store le recoieyete eosseiwlionstoieas otic 42 tes 9 
POCA reat cosee scene rete vel era testa seoyecaraTshe foTelaPansel Suevanaraseneresongnstelitags erwin raraface;enetateicccresopuaeta miccacere 94 40 87 
Pole-timber trees: 
Western Montana:.%.0sc0css0 050s Bi APS OC ORR RAT aaa aici onan ariea aceite ween ean 45 3 3 
J DENSE CT PAN Gey OLE aS PETC OIC OTRO PERO ICE ORES DDO TER SHI ORCC Ean Ean ene neers 102 7 4 
SMa val ercpcvare ciete eye ram e aeRO TST Toes gH SSSI eae Te eae aan eaaiansboMenaoletate clave Gerals, © Sianecactiayeie 147 10 
All trees: 
Western Montana..... Ia stieuaveche olstsacniaes weieisiele aide cis /sicieeieie cities eels tre gin eisrwigce ees ene 97 29 8 
IDE HC ab IY Kopamerine lor caries cree eR Src T Soko o ET Ce OER CTC: ESSE SCTE NOEL Rca Pte ee 144 21 1 
Ceo teeth Sarees sactas sesgeraceeene Tota eee reece OTT EV aceie a Tone cote hla Bi ata She tage eavesthaua lel mbes we eaa iatener ae 241 50 94 


1 Growth and mortality for western Montana are averages based on the period 1930-39; for eastern Montana, 1940-49. 


average based on the period 1939-48. 


Commodity drain is an 


Taste 16.—Comparison of average annual and 1948 cuts with conditional allowable annual cut of live, sound timber, by 
species, Montana 


Saw-timber trees ! Pole-timber trees All trees 
Species Average = Conditional | Average : Conditional Average Conditional 
annual cut 1948 allowable annual cut 1948 allowable annual cut 1948 allowable 
1939-48 cut cut 1939-48 cut cut 1939-48 cut cut 
Million Million Million : 1,000 1,000 1,000 Million Million Million 
Teepe NV CRETE board feet board feet board feet cords cords cords cubic feet cubic feet cubic feet. 
Ponderosa p.ne..... 187 | 231 99 3 4 3 29 33 15 
White p:ne......... 16 14 LB a) tes, al ee ers 1 3 2 3 
Larch and Douglas- 

fiseiseeessietevaccaieiete 243 357 280 21 16 64 42 57 48 
Lodgepole pine..... 3 4 74 13 13 82 2 2 20 
Other species......- 30 26 89 1: pe 7, 5 4 17 

Otalaccochet release 479 632 560 38 35 167 81 98 103 

Eastern Montana: 
Ponderosa pine..... 9 8 23 16 12 7 2 2 6 
Larch and Doug'as- 

Mp ert AON BADD 9 19 85 8 7 91 3 4 27 
Lodgepole pine..... 8 13 131 16 35 260 3 5 5i3 
Other species....... 23 10 62 11 10 110 5 4 23 

Motaligirnsntsrvciers 49 50 301 51 64 468 13 15 109 

State: | 
Ponderosa pine..... 196 239 122 19 16 10 31 35 21 
White pine......... 16 14 UG yili eeraertatceeie sia Perapoussete rela ee 1 3 2 3 
Larch and Douglas- 

Brosnan ses eget ay ote 252 376 365 29 23 | 155 45 61 75 
Lodgepole pine..... 11 17 205 29 48 342 5 7 73 
Other species....... 53 36 151 12 12 127 10 8 40 

Mota esses che shox 528 682 861 89 99 635 94 113 212 

1 International 14-inch rule. 
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TABLE 17.—Area of major classes of forest land, by ownership, Montana, 1949 


Western Montana Eastern Montana State 
Ownership class = i Eas 
Com- |Noncom- : Com- |Noncom- i Com- |Noncom- i 
mercial | mercial Reserved Total mercial | mercial Reserved) Total mercial | mercial Reserved) Total 
eS EE NS) eee ae os ee pao | = 
1 | 
1,000 1,000 | 1,000 1,000 1,000 1,000 1,000 1,000 1,900 1,060 1,000 | 1,000 
= acres acres | acres acres acres acres acres acres acres acres acres | acres 
Federally owned or managed: | | | 
National forest...ccis.0 0 s1ecoere 5,068 2,116 | 1,006 8,190 35913 DSN? 503 5,733 8,981 3,433 1,509. | 135,923 
Indian c aoistes:ciersiretevstewciere ieee 380 OS Sareraata } 475 214 PEARSE ao 237 594 | DRE lasacgense 712 
Othenvirsecrccre ste srercins Cte crete 177 28 518 723 469 34 426 929 646 62 944 | 1,652 
Totalinisione es slecstslenrenwee 5,625 2,239 1,524 9,388 4,596 1, 374 929 6,899 | 10,221 ; 3,613 2,453 16, 287 
— —= _— — — —— SS | ee 
State mrec rc arerenicsesvorersve enolate eerererarae 446 40 gl Bie steerer | 486 162 NOS hac ses 172) 608 SWalisacsasoc 658 
(COUN EY: sic psrele siete ior wi nias sta teva evens eveccreseiare 39 Dis eon trereteye 40 36 Dial ersislorarerets 41 75 lise necks | 81 
eas ia z — 
Private 
FLA IMate carrotereiensiorstereyateve eravelorsrerie 831 5 Ouro 881 1,531 (iol Boosgess je 594 2,362 | DS 8 ire ee 2,475 
Industrial and other........... 1,968 182 74 2,224 522 UD a eertecrote 634 2,490 294 | 74 | 2,858 
Motallaearec-s Melcisfeswsiels ceisioe 2,799 232 74 3,105 2,053 U/Snl ee epee 2,228 4,852 407 74 55393) 
Total, all ownerships............ Se (b8=909. 2S S12: 1,598 | 13,019 6, 847 1,564 929 9,340 | 15,756 4,076 2,527 | 22,359 
TABLE 18.—Area of forest in major reserved forest areas, Montana 
Reserved forest Total area 
1,000 
acres 
Yellowstone! National! Parke? vr. cciosc eratecocs siasers vis 7e ete a aes Ta aoe a oe oS EEE Eee CEE a EERE aC Eee 140 
Glacier; National: Parks. jciccsiccvsisscevesore: 3b. ofeieve ahora: S(atctal Oia SiS arase pat oneia serene iv Pava Te TE COTSTSTACR aT de SUSE ETL Teil Rater ie SIS SETS rom INCI SEI eer e eee 793 
Wildiand wilderness areas :zn-national: forests aca secre scsice eis Saeco ciao cose ai tisvascrea Bisinvesesimte lewis wcteve relstatere lasalaceiet ante c/o /s elavelereete stetrnee eels 1,509 
Dota sjeiasps!Sieta tialisve:yie.oigteie rc avers loiete ei steloleret sc Toeelale ore eueies Ties mat aee lea Ieea: GREATER STO Ie DiC e es Fe eee Panel ete eae oleic LEO Reno retens 2,442 


1 Montana part only. 


TABLE 19.—Forest area and timber-volume estimates for Montana, by specified years, 191849 * 


Forest land area s ‘4 
Date Saw-timber 
Commercial Other | Total palin = 
Thousand Thousand Thousand Million 
acres acres acres ft. b. m. 
LOTUS rayataerayese tole is Ate orevajotalore Cheterene Cee ie retorecss Oe eee RO RR ay. AR BO OTAGO OTHE A HOO RGUCrOs SUS GSco oS Mon caea coun oto aS 58, 000 
V2 O)e5 Sa sveretersveler overs ols, ael ate a; eve ore vetaisls lane Seneraisyere tel sre pone ere Nice yl ja] Me veR en erica cameterd Ince num coO RN Aamo sDD loduarsoGoGoNanddoo4 
NOD Sie 5 Tai cere ore ercvsyoveraiaceve: ous avoreleiora toner te teraiie lene raf oiee tats etch oer eres 14, 696 5,926 20, 622 50, 009 
LOS Dora eae epatece eine eves stave rove Ova a reia Oraleo he Sees OTST OS TSS ees 14, 865 5,821 20, 686 49,796 
VS Bie srs c cs aroteleis taeioleio’s: shel eeaet oobter ate: dake eT ON ere a 14,613 6,074 20, 687 49, 965 
DES te Seine ove epaveisionglsfoiein crete weeree rele ere aise ee eee ee 14, 758 9,480 24,238 52,515 
ey UG AOGTABEOOCOOaTO Ton Dadnadn oe A eSB OOHUGCURA CUO GaaCe 15,756 6, 603 22,359 55,960 
1 Only data for 1949 are based on a systematic field survey of the 1938. U.S. Cong., Joint Committee on Forestry. Sen. Doc. 32, 77th 
entire State. Data for the other years are from the following sources: Cong., Ist sess. 1941. 
1918. Fifth Biennial Report of the State Forester of Montana, 1917- 1945. Forest Service basic statistics for U. S. Dept. Agr. Misc. Pub. 
18. 668, Forests and National Prosperity. 1948. 
1920. U. S. Dept. Agr. Stat. Bul. 21, American Forests and Forest 2 Volume estimates for 1918 and 1925 include all forest land; the 
Products. 1928. later estimates are for commercial forests only. Minimum standards 
1925. Univ. Mont. and U. S. Forest Service. Montana Forest and for saw-timber trees were not defined for estimates prior to 1945. The 
Timber Handbook. 1926. 1945 estimates included pines and hardwoods 11.0 inches d. b. h. and 
1932. U. S. Dept. Agr., Forest Serv., Region 1. Basic data for larger; minimum diameter of all other species was 13.0 inches. In 
Sen. Doc. 12, 73d Cong., Ist sess. 1931. 1949, the minimum standard was 11.0 inches d. b. h. and larger for 
all species. 
70 Forest Resource Report No. 5 U. 8. Department of Agriculture 


- TABLE 20.—Relationship of forest land area of Montana to total land area, by county, 1949 


Forest land 


Percent of 


Cae meee total land 
Commercial Noneoramen) Total area forest land 
Acres Acres Acres Acres 
Beaverhead iia veces. Ube tate sep ON eat rate ea rat tare USS GHEY (att tele vitavavels 862,997 197,557 1,060, 554 3,555, 840 29.8 
Bigtlonmisecvet sian saves ehamiccal ae aul nnuatavemevatahet eam mennatereraiel tate lsteveyaNe 179,185 22,381 201, 566 3,221,120 6.3 
1B EMI SYA ea a ANN ag a ea aan ar SC 80, 872 6,528 87, 400 2, 730, 880 Sed 
BO a wea tener at tetecatece esos esaire Case Nora S TO ea ali ate Istana a ante aboe aerial Gua ue ys 170, 777 16, 260 187,037 795,520 23:5 
Gar boryaevecerertrsteteretens cierto tne eae Seale Si cmyeatoe hye sane el auavedadeieeugarel at ratte 86, 793 98, 796 185,589 1, 324, 800 14.0 
(SEY EIR BRR Oa Maran tM s To BCH A Rp Re ee a lee EXO SALAS ano pe ten eer 56,527 2,120, 320 Dep 
Gas Cade rpat cee aia re ares Cee De ae ee lena area uM Palin alee) shea 2 234, 323 84, 568 318, 891 1, 701, 120 18.7 
Whoute ate ey crane ree ISH er aie an Tae tte cpe rate ae ee a asl RO er ek 51,037 8,521 59,558 2,508, 800 2.4 
(CHSIS TAS a AADC GA SEER COT AOR ERO OR Oo I CLS ERC ERR Nan DSO elinrssvaths diststevsnsi ats 25,092 2,409, 600 1.0 
PD art el Svsteyale vere oc chwel see ars Uae e sepa hSea TES ee RM EU TSPNT SPR UaT Elbe PTT abe SLO AN OD Ne) AS 5 }um Sea hia eer i coe 3,193 923,520 79) 
MED ArWS OTL eee cea teai UTE Nay Tavs ia eras GosTeT ate hoHe Hrceiucnt ates UN crane autre Cemera metue Ieroranaiaee 5,952 1,160 7,112 1,509, 120 a) 
Deersbuodpet wenn mninen ater sieneg sn mudmens oN aiusi ce Ros hiell canna phate ats 103,524 23, 898 127,422 263,480 48.4 
De erpio.d'g eet aaah ita rane trom atadati ch varia ui he alachaeelcus elooe teip leas ce Nay 79, 373 50, 147 129,520 208, 840 62.0 
ial oeesyzpatarevecstavehs ve isos evar eea ota SAVa aT apee HSB to ake ac cschareita beta events BAB sev ese cow a uienatalicse 378 1,045, 120 *) 
Fergus..... ONS ON CEE Ca eae SE oc Baad oS st SLE Ta te a a 341, 040 58,488 399,528 2,720, 000 14.7 
Halathe ade sammy cumrene i cinrconntenn Gara yea tapanaaie rene et sa ctpimneoa aiaeon ta qa iei ete 1, 610, 082 1, 294, 644 2,904, 726 3, 313, 280 87.7 
Gall laltinesieve ects rcie ya yesaetn tue lars arn aN nae REST Eocene Raa EMO erane 528,651 224, 401 753,052 1,610, 880 46.7 
G arrtiel Ammen tyne iuicre a paritenal amie yee racorin Un ieee ELTA Lt, (Soh) Ghia Keke eer eae 69, 611 3, 067, 520 2.3 
Glia cle rispeeperec etary eueieniae ements Scat rca BORN era) Sh A NY a ay af erdisis A 110,519 289, 306 399, 825 1, 903, 360 21.0 
GoldenwVialleys marr ncinn anc mre aclu min tami aera Rea iota ce seats nl 19,921 14, 342 34, 263 753,920 4.5 
G ram ites yeni on \ienlay ian gey | agate ors Pane dee rita, cna S aie eg Nata on creat 648, 574 157, 320 805, 894 1, 098, 880 73.3 
SD es eae eee ere lea sc A Re aT Fi ODS Pee eaw aoe 7,929 1, 884, 160 4 
JGR OSS Bi sabe ape aieRty vara RCL AE Rte ote get RR 427,083 52735 479, 818 1, 056, 640 45.4 
Audit hy B a’simescaetccre nieve cae susmramcam tea me Mliswepnc ar nuns mI ea OA ta 211, 045 84, 865 295,910 1, 203, 200 24.6 
TE Ne ea eaters) rctagey ene a TNE ey WaT SS IE ted Ge om TR IR eG A ave SS ee eal 444, 879 91, 767 536, 646 960, 000 5Siv9 
MewwisnandeClankeaaacvevc neon. yatvaeiars anche ora Sicce wiebeie ae taloie ba anaioe eolenso 234, 281 159,123 393, 404 443,350 88.7 
Whewisvands Clan letersi Nyasa ole cy eteaenjatae ia eetesinrs Mestareiis oak thas ea lei e eek 590, 409 281,029 871, 438 1, 782,570 48.9 
VERY een ee ery gcenes RASCH ou Pe RT RTPA) OH 2, 809 2,764 5: 573 933,760 .6 
Hein co lire verona tare scien ee peony as Meateae Aa atenn leear Mayas re eae antes, ued Ai icoa nia Chl 1, 845, 865 422,811 2, 268, 676 2,377, 600 95.4 
TMI Cho Sap ia Peel ea Se etree REPRE aN RES Pe e SIS Y Eas eR RC eee TERE 635 1, 688, 320 2) 
BWialdis omiea cee cciseteratcneroccear ete otal es ey tere eaeuers Wear Aela aueh ues Shales mietie hase 404, 695 201, 032 605,727 2,259, 200 26.8 
TCE) NTR ei EGS See irc ier AG a a a Aen re 445,361 52,941 498, 302 1, 506, 560 615 0 | 
IWitin errallasepetettercprncets ayes Tare shearer tey, Scene tn eeT ear kes alate Maysuus aah aah 539, 444 220, 706 760, 150 782,720 Ded 
INTissoulattminiseiys sien rere caine eS nee e eo ek Tone Neeson LAL9s 795 270, 607 1, 464, 402 1, 682, 560 87.0 
Musselshell CEO OO OREO OLA TAE Cha LECT O CORES ER REID ite Ceca eee DATES Bilal Mariscos sv welstais 247,381 1, 207, 040 20.5 
Paras Ke serateas tee cs cee nenstciciey resatera cer ane tees seve at « Moiatioves ol Satnlon che pate ea ane 398, 100 307, 342 705, 442 1, 681, 280 42.0 
LEASES yoy MOAT cea eet a ale ree iN oes NN BD HOB crercyenieremcteoe ints 22,668 1, 064, 960 5A 
ee 

Hein Lip seperetevarctensasncretercree cuore Mar coer te aeh are) SoS aa ts Lele e orsle Mage nate e atetay 26,559 2539) 29, 098 3, 368, 960 9) 
TGA EU ay ie ets CHa ci ORCS CEL EGE RECHT FORE a Sr a 60, 474 10, 590 71, 064 1,051,520 6.8 
TERR AG KEES U YS oy cx er CANE EE aos Pa SDS ER Eo esate 196,791 2,189 198, 980 2,102, 400 955 
TPO LNA ES Baie en ak A gee TO ee PR 546, 554 414, 209 960, 763 1, 495, 680 64.2 
TEAS ose ae rs Cass ee ral a Oc Cece DE AO eel emai shave tauclars 2,170 1,105, 280 ey? 
TREE threo Ely aR ta Pca er Ap 544,156 691, 669 1,235, 825 1,525, 760 81.0 
IRM GES FB os NG A entice ete He RSI RU EH He IE CCRT RCT TER et ce EEN SIO BO savor eraaretel a eps 5,889 1, 321, 600 .4 
SREY ERS EE HB ich Baad CL EPO REET TSS EERE TFS ER AG Sid ees aseacss terepeanse 765 1,526, 400 Bal 
TRG SAG LEE ae eos Sasa tear rea ea os ia OE Ai stecteieie 151,941 661 152, 602 3, 220, 480 4.7 
Sain de rscrestavers baie tet cysaeenn sonia take cle Srey eee ra lian es ota Wid Sen AUR i 1, 108, 694 346, 787 1,455,481 1, 799, 040 80.9 
GSA GLOSS ick RO FE EXE CRT MERCER CHEESES Ea ROSA PT ta A TRS BiB zi Koretveres ae csis tees 1,538 1, 088, 000 pal 
SSR BOO Gee S acpcrs a eee cele eh eR On TA Rear yr Ss To RS aE 88, 990 16, 405 105,395 235,810 44.7 
SUNY CRP LB ON Fe Ho Ad Set hG STN TIA A TASS CEs ISN a Ia 109, 202 12, 390 121,592 222,430 54.7 
Still wyatt rs Seeracoperatces cara cwcretcadats ocsieta ioe elel atarsbevos Sisllaveisie gos Nive gateiaeaneiecas 124, 154 98, 084 222,238 1,150, 080 ONS 
SESE SAIS 5 Sa Se RS REE NS GL CraIS o o e n Le nUIE 172, 796 96, 339 269,135 1,181, 440 22.8 
sleton se cucchers SEC. COD CNS GOO LAINIE BE OTIS hd ICCRO IEICE RCO ER CEI ES TRICE 189, 925 45,901 235, 826 1, 468, 160 16.1 

71 


Forest Resources of Montana 


TABLE 20.—Relalionship of forest land area of Montana to total land area, 


County } 


Valley 


Vic HO WStO ME sac sata: orete-chejanca'ere\ are 'u'e sie celstase:s eve apeteve ove enejelater ete cieistersletaatete 


Miellowstone VP ark: Savsncttcrse ive itv aeeies cities eae cherevenetore oie nGhoee eerrenineteie 


Eastern Montana 


| 


Western Montana tiinseseis.c eteis eroio't ors cisteve ie teielavein: bia eat aac eoa tereteeneteaaets 


by county, 1949—Continued 


Forest land Percent of 
ee total land 
; ae ° ; area in 
Commercial | Noncommercial Total area forest land 
Acres 1 Acres Acres Acres 

LS ALS Lia| ees rete ste os siehtese oes 13, 282 1, 257,600 iki 
DARA SI Sin torent terete 24,418 629, 760 Siu) 
L453 OO! esavaptrcciorttettiarcios 14, 300 3,252,480 4 
25,256 28, 593 53, 849 912, 000 5.9 
Dye] Sal RecseaDSennode | 5,436 568, 960 1.0 
58,412 175 58, 587 1, 686, 400 325 
Motsrare ve tesreperetee 139, 980 139, 980 172,100 81.3 
6, 847, 664 2,492, 604 9, 340, 268 77, 664, 020 12.0 
8, 908, 838 4,109, 946 13,018, 784 15,978, 160 31s 
15, 756, 502 6,602,550 22,359, 052 93, 642,180 2329) 


1 An asterisk indicates areas west of the Continental Divide; all other areas are east of the Divide. 


2 Less than 0.05 percent. 


TaBLE 21.—Timber volume on commercial forest land in Montana, by counties, 1949 


Live Live Live Live 
County } saw timber ? all timber 3 County } saw timber ? all timber * 
M board feet M cubic feet M board feet M cwhie feet 

Beaverlieads:: cums. cas vaio ne en aeons 2,276,123 1, 288, 148 Mimeraltpts ce tcey eee rere oie Wares 1, 943, 593 510, 900 
IBIS EEL OLD. ses ore ceSiatepel devoid eaincto teers one 113, 345 71, 534 Missoula ie tee ate eee 4, 794, 840 1, 160, 500 
Blaine a tetrs, Kasse ts micie ee ee Sele Hea ee 60, 835 26,570 Mussels hells aie icrontarejapaearecistoiw cores treteters 273, 844 105, 713 
Broadwater sce crevice se tee eens 423, 233 201, 274 Bar eer pacrepsas cer cinta roeeratoretore 2,363, 149 760, 760 
Carbo ntiagntc.ce serine eeehiee hae ae 107,615 73,058 Petroleum: cyte cyche sretoare eek mentees 5,941 3, 867 
Garten smomaswets sino haan eae Mee 115, 331 33, 838 Phi lipstcn Fences ote sitteraeiepotaiee eiereietere aie 31, 562 16, 361 
Cascade sin. x: icitart's serstiaes eigen ween 178,755 86, 884 PON Gera ehaserstsiotc kote ere heme eevee 112, 943 43, 891 
Choutea we ssi ei ulei sist ofere ausversceySratelecs 22,372 9, 390 Powder: Riveris ise atere-tecis bee oie cos cactspteke 209, 038 78, 816 
iste rel seeps as rotates ccctatare apa oles oetato ee neraress 26, 693 11, 146 Powell Rares eis iars lerebaccisisvelen tern caciatersteneteis 1, 366, 749 404, 800 
Daniels’. taversstesiec era a evareteereres cove IDE ieee 42 233 PR AITO saepecciote Ne shear rarecalerate eee lc fobeetecoma ers 11,939 2, 644 
DAWSON Secs state a eee deqpenvciee nt aremieatee 6,032 3,369 Ravallit ac cctcaiawactick antics metontetes 2, 213,928 487,400 
De ertlod get sc, 5 everave.cicte worse ashe aeaelece 44, 360 21, 200 Richtands ciciceuke cee eee es tee atepee 29, 848 6, 717 
Weer Lod ges... Fg eins Sone neeaites 115, 149 87, 678 Roosevelt 2 faces oes iiseiso ees 1,021 357 
Halon ami saok toe © slave iaeca So sree ake 664 183 Rosebud giants forsee crstorire ie lsra tate rcctotere 119, 066 50, 682 
PESTS US reves a lous «ai cisistetes Sema TN Sot Sa ees 225, 326 85,695 Siariders sven os ccmete sestraccntercks elo clateeatere 4, 963, 049 1, 147, 000 
Plarheade, sos Wares «cm ctevacpsyetetonctera cee legeete 8, 843, 064 1, 882, 200 Si : 

Sheridan, coe ee ee ee 67 98 
Gallatin s.feins tists sta ne sree te loiel Soh Oe 2, 351, 088 952, 423 SilversBow acu taictescion sratiouronenre 63,685 32,700 
Garfield es aac ciaiess alrite cetera as 21, 463 13,954 SilversBow.cisciiewiscton ce ireeien oer 439, 713 161, 647 
Glacienssiaedte ae scccisne ee elsive eae 49,720 20,027 Stillwater sca ssc yercitars cretoleiace entele watoriole 122, 606 70, 944 
GoldentValleyss eet oe 16, 508 9,239 Sweets Grasso rape ie en sere Pte ere 564, 161 209, 085 
Granite® cs secrete shee ove creeicysceaaie lejos 1, 328, 123 418, 800 URRe) Es Aor aR WAS S OO meoOn OF dd 201, 076 128, 315 
PG eis revo na: Seatavcis aienecsseve esis sie Sree ee 6,217 3,728 POOLE Kraeisiatereielatete taper Tevshatebetsictetsiereteretetorele 6, 494 3, 466 
Jie Herson's sms syare.cre Stave ci wince wae isonet 714,912 475,308 BETA Rea mere ay ST OUR IC aS 19, 772 7, 995. 
Judith’ Basiny ccs aec.clesioers Seis o aaistoielets 323, 880 120,578 Wialle yar tic irettvotcrsierstele oie tet eteesenceavaftepeictole 45, 849 11, 367 
Ma OE Fi icsicis ors ois: averetars wre eVors se Siole: talecelete 2,406,135 537, 400 Wiheatland pt crratesevstorarcic atetioye cle ete 37, 509 20, 799 
Mewistand’ Clarke® =, Wats see oe soles 604, 764 157, 700 Wii DaUxrercvecretcicrcdsich ta ticper site abet pereroncwete 903 315 
HewierandiiClarloas acty. see ae eons 1, 462, 369 595,730 Wellowstone ss atieecce werner 62, 215 23, 982 
Liberty os ce siete cles e'e.0-0 vse 0-6 074 0,9.0 eles 3,550 1, 859 Basterntivion tandenn acetic mterisicteietein 16, 270, 925 7, 134, 634 
Bincol aks so mao re eels onli eras 11,116, 472 2,543, 000 Western Montana. cern cconien cisco 39, 688, 762 9, 303, 600 
IN ROK Coy He nan OME Seca alge) a bs 3,494 774 ——_— 
Madison's sor ssje titre. bisteovs epotetete entoteeneee 1, 360, 846 580,579 BRYA GoaHAO SOS Ado SCD UCOUAL a 55,959, 687 16, 438, 234 
Mea gherirn it. stnctca sieves NOTA ee 1, 630, 647 673.614 


1 An asterisk indicates areas west of the Continental Divide; all other areas are east of the Divide. 

* Trees 11.0 inches and larger in diameter, measured by International 4-inch rule. 

2 The volume, excluding bark, of sound trees and the sound volume of cull trees from 1-foot stump to a 4.0-inch minimum top diameter includ- 
ing the sound volume of limbwood for hardwood species to a 4.0-inch minimum top diameter. 
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TABLE 22.—Annual lumber production reported in Montana, by species, for specified years, 1869-1948 * 


1889 1899 1904 1905 1906 1907 1908 1909 1910 1911 1912 
Species 1869 1879 (30 (69 (36 (23 (84 (130 (173 (179 (140 (126 (118 
mills) mills) mills) mills) mills) mills) mills) mills) mills) mills) mills) 
M ft. M ft. M ft. M ft. M ft. M ft. M ft. M ft. M ft. M ft. M ft. M ft. M ft. 
Softwood: b. im. b. m. b. m. b. m b. m. b. m. b. m. b. m. b. m. b. m. b. m. b. m. bm. 
(CGE Ven Sanboo Ose pa cnione Bbdon con ioc bc dene Hoacecon memes 3, 000 195 10 2,030 60 126 3 848 
Douglassfire sss. 5, 000 9,000 | 30,000 | 61,931 | 49,404 6,132 | 41,537 | 34,703 | 38,825 | 43,270 | 53,070 | 36,784 39,325 
Le milo ksi agcsahccare teres (teens fee esezai| exer crate skevei| ie nie Sareie7el | beckele eibeetp | crassiars Scie 5,000 PITS Wires ei hteaseee irs] CIO 1520 Weal eires Aes 10 
Ponderosa pine..... 7,000 | 10,000 | 60,000 |153,467 |138,476 |101,998 |165, 849 |164, 746 |144, 587 |146, 890 |135,817 | 96,654 94,093 
Wihite! pine icc. 600) 1, 000 2, 000 2,000 BOB E Sy l\aperatarstaess 20,561 5,850 2,615 6, 287 1,671 3,090 Eyes bl 7, 363 
SPRUCE eae el etettetcFailc tales toictone eta chat ewensieretel| inne aisectete 415 | 17,900 155 4,025 7,936 7,201 6, 837 | 10,273 2, 803 7,432 
Mrarchivarsees are careraie chris | ricarere sei aa) | leita costeranes| oc vatsravs rats 34,197 3,400 | 39,089 | 91,488 |107, 684 |106,095 |104,130 | 99,283 | 80,145 | 120,779 
Gran distracts re ernie tes | es seerscerereeal| foteca a stowene ote: ciel ebovere!|le sievevere tevei| ebousteveretetel[ereroseteverote 14, 464 | 25,999 6,281 2,647 | 13,589 2,917 560 
od gepoleupime Mivcrayelliseysaersnetetel| erenels Zor eters) |'srateveze tater ol] erate senesoneseil evarereuesevere!| oteae coped tore lets Tore vela vers lleajorsyesciete:| me sseresele.e 2,567 2,380 3,348 1,959 
OV Sesh oe poouones [be aodeed lbmponeod 1000s |'Asnc eee. DTD OF FRe: 5 eee bccatcl is reotuar ations rat | fone Gate inns votes] pateieic ete ai sito ca relavenel| eteve loner aciaill ta ese eiala oil eos tesetstees 
Mo talemrtervacterecctos 13,000 | 21,000 | 93,000 |254, 385 |236,430 |175,935 |323,643 |343,693 |311,306 |308,072 |318, 829 |227,970 | 271, 869 
Hardwood: 
COeton woods Nerceieetell ererscces soll ei evopeotevel | ovenencseracorcs| (o facuawers veil lestuceateteteres| overs eC orere 200 121 227, 510 260 446 305 
Ones oheongpedn on ||hieoaebo eo aorond Saamarca S53, OO | Sie eae taeradav el asec seSesyese Mic vac conc | eatin cau otras lsamecags saree’ orouah ov hehehe) loves Goocatera'l le fonsoaretarty 1] due erebesaio 
Otherset rage cts | aoaareeicrore | avsiete wierese E0008 etre tetivacteres 13,356 A 33 Aa fe ee Ml vtceepece levee te abe care tenatel| fetesereis ebetei lates case ese ell iere pi anatiote 
Mota lemyeppvvcisercshciuercneetes| eectes ations 1, 000 1; S008 ees 13, 356 5, 084 121 227 510 260 446 305 
Total, all species:....... 13,000 | 21,000 | 94,000 |255,685 |236,430 |189, 291 |328, 727 |343, 814 |311,533 |308,582 |319,089 |228,416 | 272,174 
1913 1914 1915 1916 1917 1918 1919 1920 1921 1922 1923 1924 
Species (109 (124 (94 (103 (122 (98 (125 (124 (120 (100 (117 (100 
mills) mills) mills) mills) mills) mills) mills) mills) mills) mills) mills) mills) 
M ft. M ft. M ft. M ft. M ft. M ft. M ft. M ft. M ft. M ft. M ft. M ft. 
Softwood: b. m. bom. b. m b. m. b. m. b. m. b. m. b. m. b. m. b. m. b. m. b. m. 
Cedar aya stircctce en oe ee 80 A008 |e kewss 2,612 DS Al Nate etece 189 1, 846410 oes 20 101 780 
Mo uglasqfin-sise.coreyersaleh oforereretats 63,494 | 51,061 | 41,464 | 56,845 | 38,600 | 34,906 | 40,675 | 55,670 | 27,762 | 51,966 | 76,002 54,050 
Hemlock sircithracutcience DO See seage ester renee tara a | hoes reasvarere|| eiecatoterecorai| eter ctnteqeiare DEA rare tarstete aes otese\ ttazsehei| Rie wsasets 20 731 
Ponderosa pine...........+- 120, 414 |134, 568 |118, 920 }138, 206 |150,905 |169,956 |108, 548 |173,507 |102, 342 |136, 393 |167,468 | 137,358 
Wihitek pines cicero actielerere aie 24,606 | 17,537 | 27,330 | 10,497 4,974 4,207 371 5,061 710 351 7,539 9,484 
SPrucebeep verretevesere ooteeterctiereisrs 7,623 7,666 | 13,266 6,790 6,437 6,773 | 34,064 | 21,573 491 6,444 | 12,589 4,011 
LEEKS eta ODS DO ORAS EOS OD 137,703 |101,771 {115,001 |163,829 |135, 734 |114, 250 |101, 714 |112,400 | 81,053 |105,415 |159,029 | 141,075 
Grrantdafir=aamratststersietccersherele see 2,330 465 6,510 3,408 9, 645 4,523 576 | 22,891 29 578 1,578 323 
Lodgepole pine............. 1,199 3,677 1, 684 1,631 986 729 352 | 15,603 1,320 2,279 2,097 2,518 
Motalearcetiicite cise sili crews 357,747 |317,750 |324,175 |583,818 |347, 306 |335,344 |286,518 |408,551 |213, 707 |303,446 |426,423 | 350,330 
Hardwood: Cottonwood......... 227 92 158 66 190 467 860 1,116 282 12 494 5 
Bltotalsvallispecies.. cer. srajecesierers clare « 357,974 |317, 842 |324,333 |383, 884 |347,496 |335, 811 |287,378 |409, 667 |213,989 |303,458 |426,917 | 350, 335 
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TABLE 22.--Annual lumber production reported in Montana, by species, for specified years, 1869-1948 *—Continued 
1925 1926 1927 1928 1929 1930 1931 1932 1933 1934 1935 1936 
Species (120 (122 (126 (119 (126 (114 (86 (72 (89 (105 (116 (126 
mills) mills) mills) mills) mills) mills) mills) mills) mills) mills) mills) mills) 
M ft. M ft. M ft. M ft M ft. M ft. M ft. M ft. M ft. M ft M ft. M fi 
Softwood: b. m. b. m. b. m. b. m. b. m. b. m. b. m. b. m. b. m. b. m b. m. b. m. 
Cedars sede irate casio calsersiess 757 213 1 3 3 OM tact SMa tiscecrels QOS Eieereerer 5 100 
Dowglas=firsco sot iwecteieieerese 74,003 | 67,251 | 79,883 | 72,827 | 72,830 | 45,585 | 29,469 | 15,795 | 13,693 | 26,473 | 34,039 51,395 
Fle mlockom a aya lcratte eiscoints sine eles 2,683 15-371 8 PAK Sa nent Gticoceanl Abaorae Ghanaian poeriaon Scnaconallossbacusllesoscas 
PONCELOSa:. ssa ieishercrerdsste are crore tele 159, 238 {172,000 |164, 197 |168, 396 |170, 047 |133,709 | 64,541 | 54,897 | 72,196 | 79,549 |114,454 | 130,507 
WiHitespine i. cic ieee ercresn ce slaves 9,915 | 15,178 | 12,623 | 18,501 | 21,697 | 25,600 |} 17,857 2,705 4,776 7,092 | 15,384 23,669 
Spruce ejrerseivociscis coetoia hatte eyes 5, 368 7,099 5,979 757 212\ 63 1835135343 3,661 4,492 9,241 7,298 | 12,089 13,510 
Wray he scctowts wares oie ake Gunsereieie. ete 133, 393 |112, 217 |130, 647 |118,175 |104, 818 | 77,889 | 41,792 | 32,620 | 24,527 | 50,189 | 56,336 74, 241 
Grandtirce een cease tse 25233 1,187 856 232 213 70 110 30 35 100 40 837 
Modgepole: pine = sie eieyere, o.eie oeere 1,254 1,977 2,013 13-733 2, 842 774 741 479 638 989 1, 228 974 
PMC all s Serepercverereveta feist ateceretatetays 388, 844 |378, 493 |396, 207 |387, 802 |388, 666 |296,970 )158, 208 |111, 018 |125,126 |171,690 |233,575 | 295, 233 
Hardwood: Cottonwood........... 10 205 60 77 45 2OR rae setae 3.0%) Wereenverees 151 Ey Sn GOMES co 
“Rotal; ‘all: species 25.20. «/s:0 ais ove sae ere .shs 388, 854 |378, 698 |396, 267 |387, 879 |388, 711 |296,990 2158, 213 }111, 048 |125.126 |171, 841 |233, 633 | 295, 233 
1937 | 1938 | 1939 | 1940 | 1941 | 1942 | 1943 | 1944 | 1945 | 1946 | 1947 | 1948 
Species (146 (140 (168 (168 (265 (249 (228 (256 (253 (401 (407 (434 
mills) mills) mills) mills) mills) mills) mills) mills) mills) mills) mills) mills) 
M ft. M ft. M ft. M ft. M ft. M ft. M ft. M ft. M ft. M ft. M ft. M ft. 
Softwood: b. m. b. m. b. m. b. m. b. m. b. m. b. m. b. m. b. m. b. m. b. m. b. m. 
Ged aritcrsr. cissct sis sesso eiousseuiavever ate 100 36 103 154 IWF ea sqcoe 25 3.8) | eejaurecrare 17 82 1, 068 
DOU ge asatincucrrsiarcicitvelsieie wives 57,899 | 39,929 | 39,240 | 62,336 | 86,518 | 96,663 | 75,953 | 89,720 | 67,532 | 99,573 |114,147 | 210, 896 
Hemlock tis cicjc cisrassis cieresieis. se lei] siviststemio AL Gh: |S scares eve sovsiatarecel | water srepeaete 5s eesrctes eater! |lccwvoret eteei | laaearatererste | ereerare Bc 140 196 
Ponderosa: pine <n... acetates eevetsere 154, 709 |106,902 |130,060 |145,684 |166,100 |177,497 |173,622 |180,042 |144, 346 |150,405 |200,923 | 223,569 
Grandspine ae hrs eran aces 20,186 | 21,163 | 29,939 | 26,962 | 18,135 | 18, 707 9,618 9,048 3,815, 7,699 6,145 13, 464 
SPSUCE watt atave ateroretetcuersie aereelelere 14, 772 6,373 5,447 | 12,386 | 13,010 | 20,584 | 16,996 | 26,365 | 13,824 | 11,933 9,836 16, 705 
War live site cis chests ots to eve teil ets stele 84,686 | 45,439 | 63,738 | 75,493 | 87,549 |117, 311 |145,396 |140,985 {110,092 |138,900 |162,438 | 129,259 
Grand fing sec coerce as's ssieiegoiele i,-3'32 357 222 87 711 56 161 5 425 142 1,356 106 
Lodgepole:pime:. .iiicje.s.e.ece:eredeie en 1,354 1,350 2, 202 23213 1, 902 2,244 1, 680 PAGAL, 1,589 4,820 4,674 2, 619 
(ie Se Paes 1 ee Pa la EE | es a i 
LEAL sed oetentetarets ele nists Gia eerae 335,038 |221,565 |270,951 |325,315 |373,937 |433,067 |423,451 |448,420 1341, 623 413,489 /499, 741 | 597, 882 
Hardwood: | 
Cotton wood icoaerecesioiciersaisies ew if 14 130 23 33 22 69 78 126 3€8 216 60 
Ic} tgs NAP ARC Rn See eiremn cn erin Peo aero ceal mos crn se (EIS enter ren nmortrasal Rao uries| oer onan lanoD Noon Meweonen Pet eco oro ABO 
QERER a2 ic aiarordes los cde save ata: evarelereie’| avers areieh vel] ecb rete selere soil (euaievetecete | ceovel etsy mmec orl ehelar aycramecait iar avapese Peres ade = epcvenelei| legseme ra iepeves| Sheretuteiereted| otetere Recarete 2 2 
LOLS Sercaas tated ais sieienatoress 7 14 145 23 33 22 69 78 126 370 218 62 
Lotal:-all' species cjare:s cia, ciate eee 335,045 |221,579 {271,096 |325, 338 |373,970 |433,089 |423,520 |448,498 |341, 749 |413,859 |499, 959 | 597,944 


1 Source: 


Census of Manufactures—i947; 1948, Forest Service data. 
2Includes 5 M feet board measure of birch. 
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TABLE 23.-Lumber production and number of active sawmills in Montana, by mill size, for specified years, 1921-48 * 


| Large Medium Small 
(10,000 M feet board measure (1,000 to 9,999 M feet (999 M feet board measure 
Total and over) board measure) and less) 
Year ae tle Rel 
produc- i ati i 
oe Active | Lumber | to total | Active | Lumber | to toral | Active | Lumber | total 
mills tion produc: mills tion Proguce mills tion produc 
Mft.b.m.| Number Number | Mft.b.m.| Percent Number | Mft.b.m.| Percent Number | Mft.b.m.| Percent 
MDM eerapetenot rey stolen nels 214, 908 159 7 160, 878 75 12,| — 32.843 15 140 21,187 10 
IMSS sabes ooooaAGs 379, 563 161 7 286, 934 76 19 71,181 19 135 21,448 5 
MOS Heston esucteectarsseyeyare 159,491 139 5 124, 288 78 qf 21,540 TEs 127 13, 663 8 
HOS Gres erraracistarciereis : 296, 866 198 5 188,176 63 17 | 84,346 29 17 24, 344 8 
OA ado as eae oueRoE 373,970 265 4 242,375 65 28 90, 379 24 233 | 41,216 | 11 
ICSE RS Soeaononneas 413, 859 401 3 158,725 38 67 192,905 | 47 331 62,229 15 
NO Bariertatuteiniclersfecsi oie 499,959 407 4 202, 063 41 CT 2265:95°3%) 45 326 70, 943 | 14 
LOA Siena terete intel Stealers 597, 944 434 5 208, 930 35 87 | 286, 386 48 | 342 102,628 | 17 
| | | 


1 Total production and number of sawmills for 1921, 1926, 1931, and 1936 exceed those shown in table 22 because table 22 does not include 


production and number of mills that cut less than 50 M feet, board measure, in these years. 


TABLE 24.—Lumber production and number of active sawmills in Montana, by mill size, 1945-47? 


1945 1946 1947 
Mill size and annual production rate 
(M ft. b. m.) | 
Active mills | Production | Active mills | Production | Active mills | Production 
Small Number M ft. b.m. Number Mft.b.m. | Number M ft. b. m. 
LAO Neissselcrasclanas net ariel cics gin oa athe Ma araele wis ings che seieralns eeiace 76 1,811 101 2;:332 | 80 1,799 
OO eer seer Ne taccfate gered aie reaecedetee ahoay aa ier et she eisice lDnekele sel biecece wiesee 6 64 6,482 129 13,657 | 135 | 14,716 
ZO ORE OO Mee eta yeh cite rear ana ree ts Cakeeeg Carer eahenois aye Sisibiavesehainie etter fete 38 11, 048 65 20, 548 | 65 20,725 
DOO 99 Dea AE Rely aarceabed steer gra iehe Sic tcle va as ertste ceoront a anetereveionol oletae ers 22 | 14,315 36 25,692 | 46 33, 703 
Medium: | | 
NOOO 271999 ees eee oe eres nt eR tore are oa ein a wialcire 31 53,115 | 43 71,931 | 48 85,453 
SOO ORAS DSK recut NCL parse tate raveVanes rere oti alter are sous cies vase tay cieterens 10 39,943 14 50,950 | 18 67, 845 
SOOO KOE ODO eeraiceateverenadentners shat cilscohe ial atactheve crete ve’s leveie sisye eisvetereteleis 8 | 52,268 10 70,024 | 11 73,655 
Large: | 
OS O OOS 9 9D ee iaca rar tres ieroiers oiecrevernisiecese cowie ieMelereiotoreiels sicios 1 2162, 767 On ronan: | 1 202, 063 
SOOO H=2459 99 Pa Nee gt var vate cic ticle seis) cielelevsisis Gielocaieis elSjereaversivic Aaah msitercers isi ires(ot eres sree | sera retonetoreseesstlSvehessiatsforermcsrece 
DS OOO REDD OOM eae arene ere ate sat ere econ a olaushslscelelelew cteveloraieielersiors Ong Riese arenes: 1 2158,725 | dN; | renete sete cevatene te 
SOROOOran dio verse cacretrectvcke wratee siaicte evslevciese seis eis Bre laaYarststscevatets DERG een are Dr: \earetiatarcieyaecers Di lterwtn ciate erator 
Motal ste ctetsesse ane Pavage Soe as shoiaiakereicvore aha iacateveavaveneraeroeiy sles 253 341, 749 401 413,859 407 499,959 


1 Data from Bureau of Census releases. 


2Tn order to avoid disclosing operations of individual establishments, this total includes the production of all active mills in this size class. 


TABLE 25.—Number of poles produced annually in Montana, by species, 1937 and 1946-49 


Species 1937 1946 1947 1948 1949 
ods epolerpinessanpmecraciet rece clei cece dace sarsrostemuets 3 3,214 265, 877 269, 141 114, 705 172,108 
Mawes tennuncd ced ariinntetorutsic/is. cle die-wigveidun siavehevereieieuet é 24,425 8, 769 16, 984 17, 841 15,408 
Lande Siooudosdie do sits COPE BUR ORO GOS Sie oun cause tH SoS nocone ra aers 26, 476 32,704 | 29, 695 32,546 
Douglas-fir. --.is iy sieesere selec o's SEER ENG EP ee T6O Sie | ereiaesevsicutia cosreketsters 5,905 4,615 1753 
MIG eCIIENTGOT S53 gichae ni CISD GRO DO OCR E SE aA SEERA B eee ZOOM Rake smarvrcastchctsretercvsters|| letsvens iatteselavsretansteticrs oll wiciareaciom eats bows 
WCE) 38 cane Bao DBO OSES Ge Rae on ae rca 29, 247 301, 322 324, 734 166, 856 221, 815 
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TABLE 26.—Annual production of Christmas trees, cross ties, 
shingles, and lath in Montana, 1925-49 


Year Shuistaias Sawedicross Shingles Lath 
Number Number Squares M cieces 
1925 Srcctecsiele | arais siarereccis ; 1, 225,000 3,387 32,209 
1.92 Grcarctorstefetess | oreraisietsi sie ckercis Bie acoso lone 481 32, 306 
LOD Zmorstistace sol] sieves vevo sisrexevate 1,054, 796 300 19,419 
eGR aS sancdl leboconcn sade 959,175 252 15,416 
1929 Sirercretohonis\| tiaioinisioeistsvet 915, 895 210 17,003 
N93 Oietse sievote asl iev< eisheseyeiniare sis 824,515 660 14, 488 
PER peyesanod pinomomeso. 613, 143 385 6,741 
193 De ois croretsicra'| s(ersiaselctetersiaiers 670. 000 447 4, 362 
MIDS Sh cieretes re yeiei| erers\eeiciavaisie’ ere 525, 000 430 7,449 
DOS AR svar sreversi|iaveonve cieleieiaiecere)| (ole cyeteletetcreiein’s 750 8, 7¢5 
i Ck a oasenao dl porouecnvece pooraboucedd 1,587 10, 416 
OS Gienerare cro overs 1242 S500 cccaenerevere ste 6,111 13,481 
ORY Sette iatisy OU ee Seana 3,366 16, 869 
19518 Seager csereicle 1, 676, 000 554, 540 5,912 11, 856 
Ck Pe Aan ooue 15. 967.3 5.07 ee caesrarereictels 10, 608 12, 530 
N94 OME ictetclg ee 2, 338, 350 1, 237, 668 12,512 11, 747 
ICY 5 aero 3,082,650 1, 398, 968 12,410 11, 466 
N94D irre a shoineie 2, 203, 750 2,319, 978 9,491 11,691 
14S veers staves 3,102, 480 2,239,584 3,081 8,024 
LOGE Fae sears 2,755,750 2,090, 428 425 7,309 
MOSS rere sieves 2,723,500 1, 302, 238 1,024 2,680 
SO 4 Gitecea et ciaieys 3,299, 400 1, 008, 619 1, 942 5,361 
MOAT ccraters, efatekers 2,515,640 i233. 6515'S Sia | Stators eictapevehr sts [=e eroreke crexeiancis 
NOS Bie sieccterese te BOOS SOSG: ietccerera aye cstecoretes |e hevotere ses ote aveles| eierelonevsceratsier sys 
it) CC eeatoaaad 3525 ODS Caliteerte aestares starerail eyoverovatecotseetces Te lin teneie steiwiecehetsr 


1 Production of sawed cross ties is included in total volume of lumber 
production, table 22. 


TABLE 27.—Distribution of Montana lumber shipments, by 
section and State, specified years, 1924-451 


Section and state 1924 1936 1938 1945 
M ft. M ft. M ft. M ft. 
b. m. b. m. b. m. b ™m. 
Monta nase ciate cir eiete'exe.s 118, 249 169, 732 134, 673 192,934 
West: 
FACT IZOMalersetsicie s olthe:ove)|leleiavatove obs. sell ecsvevsictelolevebe) l enateverersuctotere 61 
Galiforniaiit:-istes.ctee G6 Slates siatsrers ters 5 575 
Goloradoxse - 2.10%, <i3. 10, 562 3, 044 1,780 3, 947 
Nd aho acteursietoveiesieisete 2,090 38971 1, 703 3, 886 
Nevada rans dicysie cisyotersi| slofsvocoretavevere||(etecexoserersy oasin'| ieferereser oletats 15 
News Mexican iicctraeil\s sveyorsters bcorel| este apersteeie oi | siarciersastove cis 119 
Oregomierncresie cei slavensicl | oreyerucreesarens 63> | ctecoretavsctaseey| creseea rocamare le 
Weahinss serie sais cistese 2,166 1,938 2, 338 7,580 
Washington......... 1,738 3,081 122 4, 843 
Wyoming........... 6,397 3,489 5,129 2,402 
Motalirnyeteristeiseveii 23,022 15, 586 11,077 23,428 
Middle West: 
MN inolssresececsieyerecaPosane 35,709 16, 830 14,572 24,920 
Enda narsr sire cre sfete’ers 745 857 848 SEPA 
MO WaAlccitccte:ofs) oietalsveieele 15,473 11, 696 12,597 12, 336 
Keansaccasewiee ste ctciers 2,619 381 647 2,361 
Michigan sete /sscclesiee 12,130 8,136 3,437 7,971 


76 Forest Resource Report No. 5 U. 8. Department of Agricultur 


TABLE 27.—Distribution of Montana lumber shipments, by 
section and State, specified years, 1924-45 1—Continued 


Section and state | 1924 | 1936 | 1938 | 1945 
M ft. M ft. M ft. M ft. 
Middle West—Con. b. m. bm. b. m. b. m. 
Minnesota........-- 37,019 13,059 7,950 29, 430 
Missouri: (2 scteeteece 4, 866 2,974 2,956 3,557 
Nebraskasanee soils 10, 309 2,677 1,698 4,880 
North Dakota..... 5,282 13,205 2,040 10, 000 
Qhioes i sas cis sens 1,945 3, 048 3, 686 Zee 
South Dakota....... 3,569 949 1,021 2,801 
Wisconsin.......... 11, 798 4,610 3,278 11, 758 
Lotalinejasccsenak 141, 464 78,422 54, 730 116, 457 
Northeast: 
Connecticut........ 7,061 3, 273 2,879 1,109 
Delaware visciercccrstsjeists'| cre steteteesicts 178 3550 Sores 
Maines 75:ctioere nee 69 90 178 904 
Maryland and Dis- 
trict of Columbia.. 48 548 627 299 
Massachusetts...... 1,526 1, 762 720 476 
New Hampshire..... 192 103 21 61 
New Jersey........+ 775 3,513 3,891 1,615 
Newator kates 10, 905 9,210 8, 947 4,704 
Pennsylvania....... 13,590 6, 828 5.798 11,530 
Rhode Island. ...... 263 237 148 167 
WVermontrss Sorteaieciys 165 109 105 34 
West Virginia....... 1, 563 123 153 155 
eho tallysererterercieren es 36, 157 25,974 23,822 21,054 — 
South: . 
Alabamasih pemiacea|oiscemmmerct: 20 26 20) 
Atckanisas’s Savercisesaseccicl| c.chece7s cece ses eillocegere tte evcneret| itteicrereis tote | Clete rereerete ote 
Blond avrapes ie oravorsyorete cts cvakans te sieverl ateravezote tore ores hetereretereseene 48 
Georgians ciatetarai aves |'si vn lassie tse ole loleze olereverclese|| cteraretereleomaiel| (tetesewes tate rere 
Kee ntuck yscoasisso,stcrsteil ove niole ey ersten | eine terele erates 3 304 
EOUISIAN Al. Gysiaie jerareretevel| sossiele etesercysl| otelevelorsre cole orl eters syeberenereto | CieeatcreISteIe 
AVIISSISSIP Pitre, sic/erace ceil lovererevefeueker shell ekekccetate ley fotell nieiaictemeeeetae 103 
North Carolina sericea ore ccisierisiniel xaisieteriee 267 | ech crctoictsl ors 
Oklahomaitn.c scene ter: 145 49 71 1, 251 
South Garolinalsis cova o v:«:cieyesereeres| winis sini Monvsevs)| isolate ne oreo Rig SOos 
Tennessee... 0.20.00 25 25 12 29 
FROM AS Heveye tree (ocorcicietel | mersioraiei erste 25 9 687 | 
Virginia... .cscie-css 25 63 429 172 
Total seekers 195 | 182 | 576 2,614 
Total domestic.......... 319, 087 289, 896 224, 878 356,487 
Exports cisiereceiciars Bove aiein| ois Sroseraiciate ete ietoiarele ae 18 990 
Motalleascretectoatore 319, O87 | 289, 896 | 224, 896 357,477) 


1 Source: 1936. Lumber Distribution and Consumption for 1936, 
table 5, p. 19. U.S. Dept. Agr. Forest Service. 1938. 

1938. U. S. Dept. Agr. Misc. Pub. 413, table 12, p. 26. 

1945. Distribution of Lumber from Sawmills in Western States. ~apie 
3. U. S. Dept. Agr. Forest Service. 1947. 
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